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7000 Engines 


FOR THE ARMY AND NAVY 


This month finds Pratt & Whitney Aircraft swinging full blast into the 
biggest job in its history. 17,000 aircraft engines must be delivered to the 
United States Army and Navy under the National Defense program. 

A real challenge... but Pratt & Whitney is meeting it. In three swift 
plant expansions, its production rate, as shown by the chart, has alread 
been quadrupled in the past eighteen months! 

Most of this expanded output has been going to Great Britain. So, 
weeks ago, long before these additional 17,000 engines were actually 
ordered, a fourth major expansion was initiated. When this program is 
completed, Pratt & Whitney’s daily production will be more than 8 time 
the rate for early 1939...an eloquent example of the vigor and resource- 
fulness of the nation’s aircraft industry in meeting the double demand 
at home and abroad. 


PRATT & WHITNEY AIRCRAF! 
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The Guardsman 


REPUBLIC AVIATION 


DIVE-BOMBER AND PURSUIT... Probably the world’s fastest and most 


versatile 2-place fighting plane, Republic Aviation’s Guardsman fulfills two vital 
missions . . . as a dive-bomber, releasing 1350 lbs. of high explosive bombs from 
an improved mechanism of great accuracy . . . aS a pursuit-intercepter, mount- 
ing fuselage and rear cockpit guns, with an unprecedented range of 1800 
miles and sustained tactical efficiency at extreme altitudes. 


Republic Aviation is ready—for today’s job and tomorrow’s. 


REPUBLIC AVIATION CORPORATION 
FARMINGDALE, LONG ISLAND, NEW YORK 
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Orders at last 


» SIGNS OF LIFE in air defense 
matters began to appear slowly last 
month. We were just beginning to think 
that the aircraft procurement program 
was a myth when suddenly someone cast 
formalities to the four winds and, with- 
out any money, the Navy made a deal 
with Pratt & Whitney for 17,000 
engines. A few hours later the Army 
made another dicker with Curtiss- 
Wright for 20,000 engines and a lot of 
propellers. These agreements couldn’t 
be called contracts because they were 
made before the $5,256,000,000 second 
Special Defense Appropriation Bill was 
passed. They were not quota assign- 
ments because the manufacturers had a 
pretty good idea of what was expected 
of them a long time before the deals 
were made. In fact the engine and plane 
makers, fortunately for the country, had 
started their expansion plans a long 
time earlier on the strength of letters of 
intention from the military services. We 
were afraid for a while that these good 
intentions were of the same variety 
with which London had been paved. 


» BESIDES THE RECORD SIZE of 
these orders and the fact that they 
have started the ball rolling, there is 
another bright spot in the picture that 
deserves comment. The fact that the 
Navy made its deal with one manufac- 
turer and the Army with another, 
doesn’t mean that all the P. & W. 
engines are for the Navy and all the 
Wrights are for the Army. It is part 
of a new policy under which each 
branch of the service deals with specific 
manufacturers. It looks like a much 
needed step toward some degree of 
standardization in Army and Navy re- 
quirements, In any case it will eliminate 
a lot of unnecessary red tape and will 
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reduce the number of inspectors needed 
at the plants. Naturally there will be 
some basic differences in the require- 
ments of the two services. But there 
have been altogether too many .in the 
past. 


» MR. KNUDSEN HAS BEEN 
GETTING AROUND lately and it is 
interesting to hear what this master of 
mass production has to say about the 
airplane industry. As a result of his 
travels, which include visits to most 
of the defense plants in company with 
General Arnold, he has become a strong 
booster for our manufacturers. His pub- 
lic utterances have done much to blast 
this cheap, uninformed talk about in- 
dustry’s failure to cooperate in the de- 
fense program. He has stated frequently 


and clearly. that he has received the 
utmost cooperation in all of his visits, 
and a series of expansion programs 
have been announced in his wake. One 
quotation follows: 

“IT saw a tremendous amount of ex- 
pansion that has taken place in an ex- 
tremely short time and everywhere I 
found that the quality of production is 


all right. ... With that as a base I feel” 


that we can build and go still further. 
We make the best planes in the world 
and, before we get through, I believe we 
can make the most.” 


» WE CAUGHT UP with Mr. Knud- 
sen and General Arnold at Buffalo 
while they were visiting the Curtiss 
factory and we learned the latest fig- 
ures on the program. In general they 





“We make the best planes in the world and, before we get through, I believe we can 
make the most.” So spoke Defense Commissioner William S. Knudsen (right) while 
visiting the Curtiss-Wright plant at Buffalo with General H. H. Arnold, Chief of the 
Air Corps (left center). Burdette S. Wright. vice president and general manager of 
Curtiss Aeroplane Division (leit) was host, and Don R. Berlin, chief engineer of the 
Curtiss plant is seated between General Arnold and Mr. Knudsen. 
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To:make:a profit, in these highly-competitive times, machine operations 
must be peffotmed  quickly-and. accurately: High spindle’ speeds and ex- 
treme rigidity are essential for efficient machining with sintered carbide or 
diamond tipped tools, especially when finishing die castings, plastics and 
other fast cutting materials. Precision and speed are therefore important 
factots to consider when selecting a lathe. 





South Bend Lathes have extreme precision and ample speed for turning 
out work efficiently and profitably. They are giving satisfactory service in 
the tool rooms and production shops of America’s topmost industries. 






Features responsible for the excellent performance of South Bend Lathes 
include an alloy steel spindle with hardened and superfinished bearing 
surfaces, a one-piece double wall apron with steel gears running in oil, a 
powerful worm drive and multiple disc friction clutch for operating the 
power carriage feeds, and a direct belt drive to the spindle. 


South Bend Lathes are manufactured in five sizes, 9“ to 16” swing. If 

, & 
you are considering the installation of a lathe, write for our new catalog 
describing the New Series ‘‘S’’ South Bend Lathe. 


WE FavOR 
ADEQUATE 
PREPAREDNESS 
FOR NATIONAL 
DEFENSE 
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SOUTH BEND LATHE WORKS 


182 East Madison Street, South Bend, Indiana 
Boston Sales Office: 67 Broadway, Kendall Chicago Sales Office: Room 308, Machin- 
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agree with those published in AvIATION 
for August. Productive capacity, 3,000 
per month (excluding pleasure ships) 
by the spring of 1942. A total produc- 
tion of 33,000 military craft—19,000 for 
us and 14,000 for England in the same 
period. Sixty percent of our 19,000 to 
be combat planes; the remainder train- 
ers and transports. Floor space expan- 
sion will be from 8,000,000 to 20,000,- 
000 square feet. 


» IN BUFFALO we saw single-seater 
P-40s coming off the line every few 
hours at a rate of about three a day. 
Even more encouraging was the obser- 
vation that there was a “backlog” of 
about a dozen Allison engines and no 
indication of any shortage. Mr. Knudsen 
promised an output of 150 Allisons for 
September. The huge Curtiss plant now 
has 8,000 employees and will be still 
further expanded in the not distant 
future. 


» OVER AT BELL AIRCRAFT, the 
first ten Airacobras are being turned 
out. More than 600 of these are on 
order by the Army and by contracts 
with the French and British Purchas- 
ing Commissions. 


» SABOTAGE—has reared its ugly 
head in several spots recently, and 
manufacturers are on the alert to guard 
against it. But a large part of that 
which bears the earmarks is not sabo- 
tage at all. It is the result of careless- 
ness, smart-aleck curiosity, or honest 
mistakes. And this is likely to increase 
with the size of the industry. It is the 
patriotic responsibility of every avia- 
tion factory worker to be sure his job 
is done thoroughly and to watch for 
the mistakes of others along the pro- 
duction line. Where there are men who 
show inclination to experiment with 
critical devices or gadgets, their work 
should be doubly checked. Much grief 
can be eliminated by a check on fire 
problems as expressed in a _ recent 
statement by John Kidde of Walter 
Kidde & Company. He points out that 
no country accepting foreign orders or 
engaged in a defense program can 
expect to avoid sabotage fires. He 
advocates three simple steps: (1) 
Institute a campaign for top notch 
plant housekeeping, to eliminate unnec- 
essary hazards and careless habits; 
(2) teach employees how to fight fires, 
organize fire brigades and stage fre- 
quent fire drills; and (3) analyze the 
hazards in plants and warehouses and 
adopt the most advanced fire safeguards. 
In this last step, the advice of insurance 
men, fire department. officials, and 
manufacturers of fire protection equip- 
ment can be of great help. 
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« SOME CRIFICAL CONGRESS- 
MAN should be made to do the job 
“Jack” Northrop selected for himself 
the other day. Locked in his large new 
wind tunnel he propped himself against 
the vanes just upstream from the 15-ft., 
four-bladed prop driven by its 1,200 
hp. Wright Cyclone engine, and ob- 
served the vibration of the huge pro- 
peller. The new tunnel is a duplicate of 
the one at Caltech and has been built 
at Hawthorne, Calif. Details are pre- 
sented on page 46. It is one of the 
answers to those who have wondered 
whether research would go on or be 
lost in the shuffle of large quantity 
production. 


» LEST WE FORGET the private 
aircraft industry, which is thriving 
along with the military manufacturers, 
we slipped down to Lock Haven on 
Sept. 12 to help Poppa Piper celebrate 
the tenth anniversary of the first Cub 
flight, and to look over Jhis particular 





expansion program. Among those pres- 
ent was C. G. Taylor, who designed 
and built the first and many other Cubs, 
and George Kirkendall, who had his 
old log book showing that he had flown 
the ancestor. of so many light planes. 
The new additions will bring the plant 
capacity up to 173,000 sq.ft. The 
present two-story plant has turned out 
as many as 90 Cubs in its peak week 
this year, and turned out more than 
1,800 ‘planes last year. President Piper 
is talking about 3,000 for this year and 
6,000 in 1941. We are not at all sure 
that the military services are absolutely 
right in overlooking the light planes 
for defensive purposes. But if a need 
for them should ever be found, there 
will be plenty of them available and 
they can be turned out in even greater 
numbers almost immediately. 


IT PAYS TO 


“The government has a large stake in Maguire's new factory.” 








F COURSE, the preponderance 

of engineering on any new air- 
craft must of necessity be expended 
upon power plant, airfoil contours 
and structure, and control system. 
That’s flight- performance, and after 
all, airplanes are built to fly, not to 
trundle around an airport. 

But those critical moments of 
ground contact, at take-off and land- 
ing, deserve plenty of sound and solid 
thought too—and they get it. Bendix 
Landing Gear — Pacwicntic Shock 


Struts, Wheels, Brakes, and swivel- 
able and steerable Tail Knuckle As- 
semblies—are the products of long, 
specialized experience. Every s ak 
cation of metal, machining and mea- 
surement—every dimension of the air 
and liquid chambers, as well as the 
attachment and positioning of the 
struts is a calculated factor, exactly 
proper for the individual ship. 

The result is easy, cushioned land- 
ing, taxi-ing and take-off run, and 
responsive ground maneuverability. 
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By Robert 





Osborn 





>» THE ENGLISH weather bureaus must 
be considerably pleased by the fact that 
publication of their weather forecasts 
las been forbidden by the censor as 
information useful to the enemy. 
Over here, according to the cartoon- 
ists and radio gag writers, such weather 
forecasts would be considered as in- 





formation most likely to confuse the 
enemy, and publication or broadcasting 
would be enthusiastically encouraged. 


>» IT Is OUR PLEASURE to have read, a 
short while ago, the beautifully-written 
book of Antoine De Saint Exupery,— 
“Wind, Sand and Stars,” and we cer- 
tainly recommend the book to anyone 
who has not already read it. 

In the stark reality of events which 
have taken place so rapidly in Europe 
since the bock was written there is one 
passage which stands out from the pages 
as if underscored in red. In describ- 
ing one night spent on the Sahara 
desert, after his mail plane had been 
forced down, he mentions lying in the 
sand thinking over pleasant memories 
of his childhood home, and comments on 
the old housekeeper : 

“Ah, I owe you a page, Mademo- 
iselle! When I came home from my 
first journeyings I found you needle 
in hand, up to the knees in your white 
surplices, each year a little more 
wrinkled, a little more round-shouldered, 
still preparing for our slumbers those 
sheets without creases, for our dinners 
those cloths without seams, those feasts 
of crystal and of snow. 

I would go up to see you in your 
sewing-room, would sit down beside you 
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and tell you of the dangers I had run 
in order that I might thrill you, open 
your eyes to the world, corrupt you. 
You would say that I hadn’t changed 
a whit. Already as a child I had torn 
my shirts—‘How terrible!’—and skin- 
ned my knees, coming home as day fell 
to be bandaged. 

No, Mademoiselle, no! I have not 
come back from the other end of the 
park but from the other end of the 
world! I have brought back with me 
the acrid smell of solitude, the tumult 
of sand-storms, the blazing moon-light 
of the tropics! ‘Of course!’ you would 


say. ‘Boys will run about, break their 
bones and think themselves great 
fellows.’ 


No, Mademoiselle, no! I have seen 
a good deal more than the shadows in 
our park. If you knew how insignifi- 
cant these shadows are, how little they 
mean beside the sands, the granite, the 
virgin forests, the vast swamplands of 
the earth! Do you realize that there 
are lands on the globe where, when 
men meet you, they bring up their rifles 
to their cheeks? Do you know that 
there are deserts on earth where. men 
lie down on freezing nights without 
roof or bed or snowy sheet?” 

Who could have known, even so 
short a time ago, Brother Antoine, how 
peaceful and merciful your Moors of 
the Sahara would be considered, by 
comparison. Wherever you may be, 
we hope that all goes well with you,— 
and with the old housekeeper. 


> EXPERIENCE WITH EXPERIENCE A 
young engineer is sure to get a little 
“uppity” when placed in charge of his 
first project, and it does a lot of good 
if someone takes him down a few pegs. 

My first design job was that of in- 
stalling an experimental set of auto- 
matic slots on the wings of a Navy 
fighter, and like all project engineers, 
newly made, I thought my job should 
have first priority in drafting room and 
shop. The Chief Engineer and Shop 


Superintendent were used to that sort 
of thing however, so the work was 
given exactly the priority it deserved. 

The first few test flights at the field 
indicated that the slots were in need of 
some adjustment to make them open 
together and at the correct speed, so I 
went in to the Assembly Foreman to 
get a mechanic. 

“Let’s see,” he said, “You can have 
that man over there if you want him.” 

“Never saw him before.” 

“He’s a new man. Hired him the day 
before yesterday, but I think he’s good.” 

I took him, and his box of tools, over 
to the field in the car. There I ex- 
plained very patiently and as simply as 
possible how an automatic slot worked 
and just what adjustments to the me- 
chanism were necessary. 

When I had finished, the new me- 
chanic said, “That’s an interesting ar- 
rangement you have there for adjusting 
the slots. Dr. Lachmann in Germany 
adjusts his this way” (making a sketch 
on a pad he had taken out of his tool 
kit), “and Handley Page in England 
uses this type of mechanism. How- 
ever,” he continued, “both of those men 
were working with thinner airfoils than 
the one on this ship. Do you think 
you'll get the same percentage lift in- 
crease, or will you just get the same 
maximum lift ?” 

I lit a fresh cigarette to replace the 
one I had dropped, and asked, “Have 
you worked on slot installations before?” 

“Oh yes,” he said, “For about three 
years,—on the experimental work with 
them.” 

“In Germany and England?” 

“Ves.” 
“How 
aviation ?” 

“Since about 1913. Learned to fly 
then and flew as a pursuit pilot all 
through the war. But flying jobs have 
been scarce so I’ve been sticking on 
work as a mechanic since then.” 

“Oh,” I said, and drove on back to 
the office. 


long have you been in 

















































Star Newspaper Service 


Above—The assembly of a 
Noorduyn Norseman, used for 
radio and observation train- 
ing, at the plant near Mon- 
treal. 


Right—A Wright Cyclone en- 


gine on a Northrop Delta at 
the Canadian Vickers plant. 
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Production line of de Havilland Tiger Moth 
elementary trainers at the factory near 
Toronto. 


Canada's 
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Warplane Industry 


What twelve months has accomplished in 


building a permanent aircraft industry 


By James Montagnes 


ANADA’S rapidly expanding air- 

craft industry will assure the Do- 
minion a post-war aircraft factory plant 
capable of supplying practically all Can- 
adian military, commercial and private 
airplanes. Just as World War I 
brought Canada an automotive industry 
which now exports to all parts of the 
British Empire under preferential tar- 
iffs, so the necessities of war are giving 
Canada an airplane production which 
after the war will largely eliminate the 
importation of commercial and military 
airplanes from Great Britain and the 
United States. 

Under the exigencies of war Canada’s 
aircraft industry has rapidly grown 
from a fledgling with trial orders 
of military aircraft started prior to the 
outbreak of war (Aviation, April, 
1939). Just before the end of the first 
year of the war, Canada’s airplane 
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plants were employing 17,000 in all 
fields of aircraft production, exclusive 
of an assembly company working on 
British war orders. This according to 
Munitions and Supply Minister, C. D. 
Howe, who also announced about that 
time that early in 1941, 360 airplanes 
a month would come from Canada’s air- 
craft plants. 

The Canadian industry has been 
faced with a three-fold task: to produce 
airplanes ordered (1) by the British 
government, (2) for the Royal Cana- 
dian Air Force, (3) for the British 
Empire Air Training Plan. All have 
been urgent, and production for the 
three needs had to be correlated. 

Because Canada is at war it is not 
possible to give all the details of her 
aircraft industry. Information on ac- 
tual production and employment in indi- 
vidual plants cannot be obtained. Nor 
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is data available on the full purchasing 
scope of the Canadian and British gov- 
ernments in the Canadian industry. But 
sufficient data is available from official 
and authoritative financial sources to 
show briefly the job the industry is 
doing. 

British government orders were sup- 
plemented by an order for 600 Hurri- 
cane fighters late this summer. Cana- 
dian Car & Foundry Co. Ltd., Montreal, 
has been manufacturing Hurricanes on 
trial for the British Air Ministry, and 
success of the first of these has led to 
the placing of this largest order to date 
by the British government. The order 
is valued at upwards of $15,000,000 for 
the planes less engines and accessories. 
Other British government orders in- 
clude an unstated number of Handley 
Page Hampden bombers being assem- 
bled by Canadian Associated Aircraft 
Co. Ltd., at Montreal and Toronto, and 
a number of other planes on which no 
information is available. British gov- 
ernment aircraft orders for Canadian 
plants move through Morris W. Wilson, 
president of the Royal Bank of Canada 
(one of Canada’s three big banks) who 
is agent for aircraft for the British 
government with the British Purchas- 
ing Commission at New York. 

For the Canadian government, big- 
gest job the aircraft industry is doing 
is turning out planes for the British 
Empire Air Training Plan, a joint op- 
(Turn to page 98) 
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Where Are Those Profits? 


The huge profits alleged to have been made in the aviation 


business are largely mythical. Here is the story of what two 


plants do with their money—where it is distributed, and how 
much is left for profits to the manufacturer and his stockholders. 


HE industrial benefits of the Army’s 

expansion program are reaching 
down into every American community. 
Protests from midwestern towns to the 
contrary notwithstanding, these com- 
munities, too, are reaping their share 
of the work and contributing their pro- 
portion of the raw materials. An order 
to an industrial concern in Hartford or 
Seattle seldom means that the work will 
be done in that particular city. On the 
contrary, it is more than likely that 
only a fraction will be done locally. Nor 
does it mean that management will de- 
rive the greatest gains. Statistics from 
typical organizations in the aviation in- 
dustry tend to prove that labor, raw 
materials, and engineering costs take up 
the largest part of the aviation dollar. 

AVIATION MAGAZINE has_ reached 
these conclusions after a study of two 
typical organizations in the aviation in- 
dustry—the large Boeing Aircraft Com- 
pany in Seattle, which on August 30 
received a War Department contract 
for 277 of its famous heavy bombing 


airplanes, the Flying Fortress, costing 
$70,449,955.20; and the Beech Aircraft 
Corporation, of Wichita, Kansas, which 
was given an award on August 28, 1940, 
for 150 training airplanes and 20 trans- 
port airplanes at a cost of $4,847,217.25. 

The charts in this study clearly in- 
dicate that the size of the corporation 
merely affects the extent of the job done 
in places other than the parent home of 
the company. The distribution is prac- 
tically the same. 

Let us consider several features con- 
nected with the construction of the 
Boeing Flying Fortress. The geo- 
graphical sources of raw materials used 
in its construction extend from Seattle 
to practically every state in the Union. 
The list of subcontractors and their ad- 
dresses illustrates the same trend, for 
it indicates that plants everywhere are 
being mobilized to meet America’s 
military needs in the industrial field. 

The chart showing the distribution 
by manufacture of money received for 
aircraft during 1939 by the Beech Air- 


craft Corporation is especially instruc- 
tive. It shows that the plant had a gross 
income of $1,300,000, yet the stock- 
holders received nothing. The power 
plant builders got 20 percent, labor 164 
percent, engineering 10 percent, raw 
material 7 percent—everyone profited 
but those who made the capital invest- 
ment. Is there better evidence than 
these facts to indicate that manufac- 
turers are not gouging the public and 
are not piling up excessive profits? 

The national distribution of funds re- 
ceived in buying finished and raw mate- 
rial on the $619,000 spent by the Beech 
Aircraft Corporation in 1939, shows 
that 14 states in addition to Kansas con- 
tributed toward completing the Beech- 
craft model. 

The chart showing the division of 
labor and wages paid during the year 
is also instructive in pointing out the 
different types of employment called for 
in aircraft production. This Beechcraft 
job called for aircraft assemblying 
mechanics, engine mechanics, sheet 


Geographical sources of raw materials used in construction of the Boeing Flying Fortress J 
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metal workers, machinists, tool and die 
makers, painters, upholsterers, main- 
tenance men, woodworkers, welders, and 
others. The mere mention of the trades 
also emphasizes the quality of skilled 
work demanded of aviation workers. 

These charts so eloquently tell their 
own story that it appears needless to 
add anything further than to express 
the belief that a similar breakdown not 
only in the aircraft industry but in all 
those allied to the national defense ex- 
pansion program, would indicate a 
similar trend. 

National defense is indeed a national 
effort, both from an armament and from 
an industrial standpoint. 


Nationel Distribution of Funds Received in 
Buying Finished and Raw Materials 
During 1939 


Expenditures For Material During This 
Period $619,000 


Beech Aircraft Corp. 


Ohio Received 10% of this Total for 
furnishing the following: 
Tires 
Wheels 
Brakes 
Flares 
Brass Bushings 
Door Locks 
Window Hardware 
Fiber Pulleys 
Landing Lights 
Navigation Lights 
Rubber Fuel & Oil Hose 
Fuel Strainers 
Bulbs & Lamps 
Tubing 
Electrical Cable 
Terminals 
Loom 
Dural Fitting 
Vacuum & Fuel Pumps 
Wobble Pumps 
View Finders 


Connecticut Received 27% of this total 
for furnishing finished products and 
raw materials as follow: 

Engines 

Propellers 

Oil Radiators 

Landing Gear Motors 

Exhaust Stacks and Elbows 

Forgings 

Gear Chain 

Spring Steel 

Bearings 

Piano Hinge 

Dome Lights 

Gas Tank Caps 


Kansas Receiyed 9.8% of this total for 
furnishing the following finished and 
raw materials: 

Clout Nails 


Leather Strips 

Bitumastic Paint 

Identification Tags 

Balsa. Wood 

Maple 

Taxes paid to state 

Cataloy Bronze Castings 

Cotton 

First Aid Straps 

Cowl Pin Springs 

Gasoline 

Oil 

Missouri Received 2% of this total for 
furnishing the following finished and 
raw materials: 


Stainless Steel 
Fire Extinguishers 
Thread and Rib Cord 
Control Cable 
(Turn to page 104) 


COST OF CREATING NEW OR SPECIAL TYPE AIRCRAFT 













































































































Labor Experimental & Raw 
Development Materials 
$ 39,000 $ 20,000 $14,000 
Engineering Power Plants 
$ 29,000 BEECH $ 10,000 
AIRCRAFT CORP. 
ARMY TWIN 
Gas, Oil for 200 ‘Cost of First Ship , 
Hours Experi- $ 160,000 Son, Pies 
mental Flying 
$ 300 $ 35,000 
Instruments Power Plant Monufacturing 
Accessories . Overhead 
$3,200 $ 3,500 $ 26,000 























Location of subcontractors furnishing major items used in Boeing bombers 
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This scene at Pratt & Whitney Aircraft is 
typical of others taking place in all air- 
craft and engine plants as old-timers teach 
young men how to do a job. 





Factory Training In The East 


The National Defense program will call for a five-fold 


increase in men for aircraft and engine plants. Where to 


get these men and how to train them is a major problem. 


ANTED: 300,000 men! That is 

a sign that might be hung outside 

the door of aviation factories and their 
subcontractors these days. According 
to aeronautical experts on the Knud- 
sen Committee, the complete program 
for air defense will call for a three-fold 
increase in plant expansion and a five- 
fold growth in direct labor force. That 
there has been a shortage of experi- 
enced men for the past year is something 
that every employment manager will 
tell you. Now that every factory is 
about to start production on an unpre- 
cedented scale, the greatest man hunt 
in aeronautical history is about to begin. 
It is no longer possible to get experi- 
enced men—that is, men who have had 
practical experience doing the particu- 
lar job for which they are needed. They 
have all been at work these many 
months. As a result of this shortage, 
employment managers are combing the 
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market for two types of workers: those 
who have had related experience of 
some sort who can be fitted into air- 
craft or engine work without too much 
difficulty, and youngsters who have had 
little or no work experience but who 
have had elementary training which is 
of value. 

The entire burden of the 300,000 new 
men will not fall on the aircraft and 
engine plants, because the amount of 
work being sub-contracted is growing 
steadily. But since major plants and 
sub-contractors are often in the same 
general area, the number of available 
men must be shared, and the greatest 
pressure is upon the plant that com- 
pletes the engine or plane. 

The Personnel Manager is an im- 
portant man these days. Along with 
the factory superintendent and the pro- 
duction manager, he is playing a vital 
role in the success »f every plant that 








is working under forced draft. Filling 
orders is far more than having a good 
prototype, and a well equipped factory. 
It is men who make the wheels go 
round. And the difference between 
success and failure in a plant may rest 
squarely on the shoulders of the person- 
nel manager and how far-sighted he 
may have been in choosing and training 
his men. 

While the aeronautical industry is 
scattered throughout the country, the 
greatest concentrations are in two 
areas: southern California and an area 
within a 200 mile radius of New York 
City. This article is a brief review of 
aviation training problems in this east- 
tern concentration, while the California 
area will be covered in a later article. 

The critical personnel problem which 
airplane plants face is typified by the 
Republic Aviation Corporation at 
Farmingdale, Long Island. Located in 
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a small country town some 30 miles 
from New York City, this factory now 
employs about 2,300 men, half of whom 
have been employed in the past year. 
Within a year, this one plant may well 
have 10,000 men. The problem that 
personnel manager Phil Shays faces in 
securing 7,700 men would be difficult 
enough were there no other aircraft or 
engine plants within a thousand miles. 
3ut he is competing for men with al- 
most a dozen other plants making air- 
planes, engines, instruments or acces- 
sories—each of which wants men with 
practically the same kind of basic 
abilities. 

Mr. Shays strongly prefers employees 
who live in his immediate locality. 
There are four or five towns in the 
vicinity from which he expects to draw 
help. He has found that men living in 
New York or Brooklyn are more likely 
te quit after Republic has trained them 
than are local men, as it is a natural 
tendency to want to work near home. 

To get trained men the company has 
a choice of several methods. It could 
set up a school of its own, where new 





employees could’ be given intensive 
training in various kinds of sheetmetal 
and assembly work. It could pay a 
private aviation school nearby, which 
is operated by former Republic em- 
ployees, to train its men. A _ third 
method could combine one of these plans 
with the use of an N.Y.A. school which 
is operating at Huntington, Long Island. 
After considering all angles Republic 
officials have decided to use public 
schools wherever possible, with the loan 
of equipment and instructors, but to 
rely heavily on the privately-operated 
sheetmetal school. The company will 
pay tuition for men it approves and 
courses will. run from two to four 
months. 

Courses at this school will be broken 
down into small units and men will learn 
to do sheetmetal or assembly work on 
the part of the airplane to which they 
will be assigned when on the job. The 
school now has about 200 students but 
will be able to enlarge considerably. 

At Grumman Aircraft, located only 
a few miles from Republic, at Beth 
Page, the training problems are similar. 


By Carl Norcross Assistant Editor, Aviation 





Throughout the country youngsters and adults are 
learning sheetmetal work through national defense 
classes in our public schools, in order to help the 
aircraft industry meet production schedules. Photo 
from Manhattan HS. of Aviation Trades. 
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Grumman has been a relatively small, 
closely-knit organization with an ex- 
cellent reputation for providing its men 
with steady work. It has had almost 
no turnover in recent years and fore- 
men and department heads have done 
their own interviewing for employment. 
Now, with huge orders on the horizon, 
it sees the need for employing many 
new men. 

Grumman officials are working closely 
with a central district high school at 
Floral Park where men are being 
trained under the national defense train- 
ing program. Six Grumman employees 
have been loaned to the school as in- 
structors. The school teaches sheet- 
metal work, riveting, hammer work and 
welding. No funds were available for 
buying welding equipment, although the 
school had approval to rent such equip- 
ment. Consequently the company 
bought 15 welding torches and rents 
them to the school. Seventy-five men 
are now taking the eight weeks welding 
course, and a large group is in each of 
the other classes. No strings are at- 
tached to the men, and Grumman does 
not promise to employ them. However, 
the training has been excellent and the 
company looks forward to receiving 
many of its new men from this school. 
Lawrence High School, in another com- 
munity near Grumman, has 75 students 
studying aeronautical subjects and some 
of this group should qualify for employ- 
ment. There is a possibility that under 
the auspices of the New York State 
Education Dept. a school -for aircraft 
mechanics may be established this year 
on Long Island, and if this is done, all 
Long Island factories will benefit. In 
addition to this training, given outside 
the plant, Grumman uses its lead men 
and supervisors to break in its new 
employees. 

Brewster has a dual problem to solve 
because it has two plants in two dif- 
ferent areas, one in Long Island City 
and another at Newark airport. The 
latter is strictly an assembly plant, and 
as such it can put to good use the 
graduates of such nearby private schools 
as Casey Jones and Clarence Chamber- 
lin. The factory has employed stu- 
dents from all the private schools in 
the vicinity as well as from several 
public schools. 

Brewster is fortunate in that it is 
the closest factory to two high-class 
public schools that have aviation 
courses: the Manhattan High School 
of Aviation Trades, and Brooklyn 
Technical High School. The former is 
the largest all-aviation public school in 
America, having a three-year course 
and accommodating some 3,000 stu- 
dents. The school is run by practical 
men, and its graduates have gone to 
every factory in the east. It is natural, 


(Turn to page 100) 
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A Republic pursuit ship, built for export, nears the end of the assembly line. 


Many well-designed jigs have speeded its construction. 


Jigs at Republic 


When a small plant grows into a large plant, its engineers use every 
possible means to speed production by the development of efficient jigs 


HE Republic Aviation Corp. at 

Farmingdale, Long Island, is speed- 
ing production on pursuit planes these 
days by using. jigs wherever possible 
throughout the factory. Its engineers 
have accepted the doctrine that the 
greater the number of unit sub-assem- 
blies into which a plane can be divided, 
the more jigs can be used, the more men 
can be employed on fabricating and 
assembly operations, and the faster will 


planes roll off the assembly line. 
Each Republic plane is divided dur- 
ing manufacturing into fuselage and 
wing groups. The parts of each group 
constitute a major sub-assembly—front, 
middle and tail sections for the fuselage, 
and center, outer left-hand and outer 
right-hand panels for the wings. These 
are built up from minor sub-assemblies 
such as spars, ribs, bulkhead or frame 
rings, longerons, stiffening ties, leading 


and trailing wing edges, flooring, 
stringers and skin. 

Outstanding features of the jigs are 
the small number of fastening points 
required, and the use of bolts and dow- 
els to hold parts during assembly. Jigs 
for all major parts are imbedded in 
the concrete flooring. They are built 
and maintained by expert toolmakers. 
Accurate jig alignment makes possible 
close precision fits during assemblies. 


The front fuselage section is assembled in an L-shaped jig. Firewall and bulkheads, previously assembled on other jigs. are bolted 


in place. Then longerons are added, then brackets, flooring and accessories. 


Finally pre-drilled skin is riveted. 
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Mid-section of fuselage is made in left and right-hand halves, split longitudinally, 
both halves being in this jig. Bulkhead rings are fastened to jig, then stringers, 
horizontal stiffeners and skin are added. This arrangemen: gives mechanics plenty 
of room to install flooring, brackets and fixtures for radio and electrical equipment. 


Right. Next step is to remove two halves of mid-section and fasten them together. - 
in this upright jig. pth 


Above. Tail section of fuselage is made on these jigs. Four bulkhead rings are first 
attached, which are used to locate and hold four bridges or ties. Then circumferential 
stringers, tail-surface and tail-wheel attaching brackets are secured before skin is 
applied. Left: close-up of tail-fuselage jig. Below: After three fuselage sections are 
sub-assembled, they are spliced together. Attaching points are at end and middle of 
tail section, at center of mid-section and at two points in front section. Angle-iron 
brackets, some pivoted and some rigid, are mounted on jig columns to form attaching 
Poinis. Note how skin is staggered to avoid strain at splicing points. 
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More Jigs 


Five spars run through each wing 
panel. They are assembled in 
these jigs which hold a built-up 
web between top and bottom 
flanges. Bottom flanges, rib angles 
and webs are drilled through holes 
which are jig drilled in top flanges 
and angles. 


Leading edges of wings are jig as- 
sembled from spars, press-formed 
nose ribs and templet cut skin. The 
ribs are lined up vertically by taut 
wires. Spars rest on jig brackets, 
then rib-attaching angles are 
riveted. Skin is pre-drilled. 


Wings are made up of a center 
section, left and right-hand outer 
panels, and tip sections. On these 
jigs the two outer panels are as- 
sembled. Each jig has five vertical 
members, the center member being 
the dividing point between the two 
halves. 


Wing tips are assembled in jigs 
with fastening brackets around the 
edges and angle irons at outer 
panel splice. During assembly the 
top skin, ribs and bottom skin are 
applied, each being drilled and 
riveted. Skin is dimpled for flush 
rivets. 





at Republic 


This rudder jig is typical of those 
used for control surfaces. Jigs rest 
firmly in concrete, are solidly made. 
Engineers have studied each jig to 
provide quick, accurate assemblies. 
An outstanding feature is the small 
number of fastening points. 


Longerons which carry engine- 
mount reactions into the front fuse- 
lage section are jig assembled 
from press-formed sections, flat web 
sheets, tapered side panels and 
extruded angles. Pick-up holes are 
drilled to start the assembly. 


Entire floor sections are made trom 
corrugated, flanged and  press- 
formed sheets. These are placed 
between the angle frames of the jig 
preparatory to drilling and riveting 
flanges and stiffeners. This is but 
one of the many special-purpose 
figs. 


Fuselage bulkhead or frame rings 
are assembled on benches from 
circular flange sections set in 
attaching brackets around the per- 
imeter of their jigs. Web sections 
and stiffening angles are bolted in 
place for drilling, reaming and 
machine riveting. 
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The National Advisory Committee for Aeronautics calls on the 
President at the White Hosue on its 25th anniversary, April 18, 
1940. Front: 1. to r.: Lyman J. Briggs, Robert E. Doherty, George 
J. Mead, Maj. Gen. Henry H. Arnold, Dr. Vannevar Bush, Charles 
G. Abbot, Edward Warner, Brig. Gen. George H. Brett. Rear: 





l, to r.: S. Paul Johnston, John F. Victory, Clinton M. Hester, 
Capt. Sydney M. Kraus, Rear Admiral John H. Towers, Orville 
Wright, Francis W. Reichelderfer, Robert H. Hinckley, Jerome C. 
Hunsaker, Dr. George W. Lewis, Edward H. Chamberlin. Dr. 
Bush is chairman of the NACA and also of the new NDRC. 


RESEARCH GIRDS FOR WAR-Part II 


Only through research can this country keep 


Editor’s Note: Part I of this article dealt 
with N.A.C.A. while this section deals 
with the new N.D.R.C. and how it operates. 


OLLOWING the organization of 
the National Defense Research 
Committee by President Roosevelt last 
June, some of the best scientific brains 
of the country were mobilized and are 
now at work formulating programs. 
First to be called was Dr. Vannevar 
Bush, president of Carnegie Institution 
of Washington and chairman of the 
National Advisory Committee for Aero- 
nautics. Dr. Bush has a long and dis- 
tinguished career in research and en- 
gineering behind him. As chairman of 
both NDRC and NACA, Vannevar 
Bush becomes the High-Priest of re- 
search in the United States, a key man 
in the armor of the nation’s defense. 
Time was when the record of the 
part played by civilians in warfare was 
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ahead of the aeronautical procession. Here is the 


story of the National Defense Research Committee 


By S. Paul Johnston, 


small. Important as their contributions 
may have been, they have always been 
overshadowed by the generals and the 
admirals who held the center of the 
stage. The man in uniform was the 
man of the hour. 

But the introduction of completely 
mechanized warfare is changing this 
picture. Soldier and sailor on active 
duty in the field or at sea become for 
the most part military crews that oper- 
ate the war machine. The efficiency of 
that machine depended on the skill of 
the designers and the engineers, both 
civil and military, who conceived it 
and who built it. For years the Army 


and the Navy have been cooperating’ 


with industry in constant development 
of newer and better weapons. Too 
much credit could not be given to the 
technical personnel of our fighting serv- 
ices for their contribution toward the 
efficiency of our fighting machine. The 
new National Defense Research Com- 
mittee in no sense replaces or absorbs 


Coordinator of Research, N.A.C.A. 


any of the functions that have been 
carried out by the technical branches of 
the services. It is set up to provide 
them with the coordinated assistance 
of the civilian research worker in all 
scientific fields. It is working in the 
closest sort of cooperation with both 
sides of the house and practically all 
that it accomplishes will be reported in 
confidential form to the proper person- 
nel of the armed services. 

The new committee deals in that in- 
tangible commodity which we might 
call “know how”. Its primary func- 
tion is to provide a link between the 
worker in the research laboratory who 
is constantly developing new ideas and 
new ways of doing things, and the 
practical man, both in the military serv- 
ices and industry, who is charged with 
translating the “know how” into the 
weapons and material for national de- 
fense. Our scientists must keep our 
engineers and manufacturers up to the 
minute on their technical information. 
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It takes no great stretching of the im- 
agination to see that the fate of any 
nation may well depend on effecting 
organization of its research efforts and 
on the ability of its research men to 
get the right answers at the right 
time. Tomorrow’s battles are being 
won or lost today in the quiet back- 
waters of the country’s scientific and 
industrial laboratories. 

Fortunately, no one is in a better 
position to realize this fully than is 
Dr. Bush. Even if his general back- 
ground had not acquainted him with 
these facts, his work with the National 
Advisory Committee for Aeronautics 
would have done so. Because of its 
outstanding position and accomplish- 
ment in the aeronautical field, this 25- 
year-old organization was used as the 
pattern on which the new and broader 
research committee was based. 

The NACA was established as an 
advisory committee to the Army and 
Navy before we entered the last war. 
Its purpose was to keep our military 
services posted on how to improve our 
fighting aircraft. It was soon dis- 
covered, however, that the committee 
could not advise properly without un- 
dertaking some research of its own. 
From very modest beginnings the 
NACA has built up an aeronautical re- 
search plant at Langley Field which 
has become a model for aircraft in- 
vestigational establishments all over the 
world. It now represents an invest- 
ment of over $12,000,000. It employs a 
staff of 750 technicians. Its primary 
function is to provide the necessary 
tools with which the engineers and 
designers who build our commercial 
and military aircraft do their work. It 
is safe to say that the achievements of 
such people would have been immeas- 
surably more difficult, certainly more 
costly in lives and in money, in many 
respects impossible, without the funda- 
mental data that have continuously 
been poured out of the laboratories at 
Langley Field. 

It became plain in the past few years, 
however, that we were lagging behind 
Germany in building up and maintaining 
our research plant. Recognizing this 
deficiency, the Congress authorized an 
extension of laboratory facilities, not 
only at Langley Field but including 
also the beginning of a new aeronauti- 
cal laboratory at Moffett Field, Cali- 
fornia, now’ known as the Ames 
Aeronautical Laboratory, named in 
honor of Dr. Joseph S. Ames, who long 
served the committee as its chairman. 
In addition, an appropriation of $8,400,- 
000 has just been made for the establish- 
ment of another laboratory for the 
specific purpose of investigating engine 
and power plant problems. At the pres- 
ent time a small amount of engine re- 
search is..conducted at the Langley 
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All research is not done in laboratories. 


An icing experiment in flight with an NACA 


airplane. Water sprays are carried on the outriggers ahead of the wing and ice is 


formed on an experimental de-icing boot. 


laboratories, but there is a growing 
need for expansion of facilities in the 
power plant. field to keep up with the 
expanded programs for aircraft design 
and production now under way as an 
essential part of our national defense. 
Work is now well under way on this 
project. 

The NACA is an independent gov- 
ernment agency. The committee itself 
is made up of fifteen outstanding indi- 
viduals who serve without compensa- 
tion. Nine of these men serve on the 
committee by virtue of their offices— 
including the chief of the Air Corps, 
the chief of the Materiel Division ot 
the Army, the chief of the Bureau of 
Aeronautics and the chief technical of- 
ficer of that Bureau, of the Navy De- 
partment, the chairman and the admin- 
istrator of the Civil Aeronautics 
Authority, the director of the National 
Bureau of Standards, the chief of the 
Weather Bureau, and the secretary of 

(Turn to page 118) 





Entrance to the working chamber of 
19-ft. pressure tunnel is through an air 
lock. 


General view of the engine research laboratory. 































































Curtiss Propeller Production 


This second part of the production at the Curtiss Propeller 


Part Il 


Division includes a description of manufacturing their now 


famous steel bladed propeller, a great contribution to aviation. 


HE first section of this article was 

devoted to the production of the 
aluminum alloy blades, all of which 
work is done at the Curtiss Propeller 
Division of the Curtiss-Wright Cor- 
poration, Clifton, N. J. Here also are 
manufactured the steel hubs for these 
blades as well as the hubs for the hol- 
low steel blades. In the following con- 
tinuation of the story, the various gen- 
eral departments are described, includ- 
ing a description of the method of pro- 
ducing the hollow steel blades. 


The Machine Shop 


The machine shop is not limited to 
production of parts for any one section 
of the propeller but instead does some 
production for every department. For 
example, it makes hub and blade gears, 
speed-reducer gears, speed-reducer 
housings, power gears, adapters on the 
front of the propeller to hold the power 


A section of the Curtiss Electric Propeller plant of the Curtiss- 
Wright Corporation, located at Clifton, New Jersey. The company 
has increased its manufacturing facilities from 17,000 square feet 
to about 220,000 square feet in the last-22-months by expanding 
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unit in place, motor housings, and brush 
housings which are fixed on to the nose 
of the engine to hold the brush at the 
rear end of the propeller. To carry 
out all of these varied functions, the 
machine shop has been designed so that 
each individual machine can be switched 
over to do any one of a number of 
jobs. 

The machine shop is located in a 
large building separated from the main 
section of the plant. Inside are located 
several production lines each taking 
care of its own type of work. For in- 
stance, there is a line of Gleason gear 
cutting machines (Fig. 18) which are 
used solely for the operations requir- 
ing close tolerance in the forming of 
gear teeth. Another typical line con- 
sists of a number of gang drill presses, 
the heads of which can be arranged so 
as to drill a great many holes at one 
time in any desired pattern. Then there 











several times its plant at Clifton, by purchasing late in 1939 the 
Pittsburgh Screw and Bolt Company's Hollow Steel Blade Corpo- 
ration in Pittsburgh: and is now doubling its facilities by construct- 
ing a modern factory of about 230,000 square feet at Caldwell, N. J. 


are grinding machines, lathes, individ- 
ual drilling machines, and a section 
devoted to work benches upon which 
the workmen can perform individual 
operations. 

In one corner of this building is 
located the heat-treating department. 
Into this come all of the parts from the 
various production lines that require a 
heat-treating operation. The shop is 
also capable of Nitroloy hardening 
gears and other parts that require such 
hardening. 

The flow of production out of the 
machine shop goes to almost every 
other department in the plant. Those 
parts that are finished pass through the 
necessary inspection departments and 
then are placed in the Finished Stores. 
Some finished parts go directly to the 
sub-assembly department, and the unfin- 
ished parts go back to their respective 
production lines. 
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Fig. 15. A double-headed Hydro-Tel machining the hub, 
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. 17, Hub barrel inspection with go and no-go gages. Fig. 18. Cutting Spiral Bevel Power gear on Gleason Cutter. 


Cuff Department 



























The newly designed Curtiss propeller 
cuffs are made in a separate section of 
the main building. The castings for 
these cuffs are magnesium and when 
these castings arrive they go through 
the regular routine of receiving inspec- 
tion, then to the Rough Stores depart- 
ment from which they are requisitioned 
to enter the production line. The skin 
of the cuff is fabricated outside of the 
plant and is made nearly its exact 
shape. Each cuff is fitted to a specific 
blade. This cuff can be removed, how- 
ever, but it will not necessarily fit any 
other blade when it is once formed. 














Sub-Assembly Department 


The sub-assembly department is lo- 
cated in another building entirely sep- 
arate from the main section of the 
plant. In this building is also located 
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the research department and the engi- 
Fig. 23, Each hollow steel blade is made of two sections. One section, shown at the nesting: Sapextenent ee wie second orspyp 
top, forms the curved part of the blade as well as the shank. The edges are rolled The sub-assembly consists mainly of 
ie over and the remaining section, shown in the middle drawing. is welded in place by a the assembly of the power unit which 
- special process. The resulting blade in general takes the form shown in the lower controls the pitch of the propeller 
t- Photograph, with the weldings along the dotted lines. The weld is so perfect, however, blades. The work that is done on those 
J. that after machining and finishing no sign of the weld is on the outside of the blade. (Turn to page 110) 
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American Airlines Trains Its 


Over 200 men and women are always in 


training at American’s base at LaGuardia Field 


HE recent scurry to train young 

people for work in aviation is a new 
project for the public, but for companies 
actually engaged in the business it is 
just the same old problem they have 
been facing and solving for years. 

Because air transportation was and 
still is a comparatively new business, 
aviation officials long ago discovered 
that to have efficient employees, some 
provision in the industry has to be made 
for training. 

For example, American Airlines, Inc., 
found that experience in other lines of 
work is beneficial as a background to 
the man or woman who wants an avia- 
tion job, but that further special in- 
structions, experience, and training are 
necessary. 

A-1 salesmen are needed to sell air 
transportation, make reservations, and 
contact passengers, but they need to 
know more than just how to sell and 
meet the public. These sales people also 
need to know the problems of air trans- 
portation and how it works—in order 
to answer all the questions they are 
asked. 

In other words, aviation turns out to 
be another specialized line of sales- 
manship for the agents. 

This same principle, American Air- 
lines discovered years ago, applies to 
its pilots, stewardesses, engineers, me- 
chanics, radio operators, ticketing and 
reservations agents. 





The result was that to make the 
progress required of a new industry, 
American Airlines became a leader in 
setting up special training schools for 
all its employees on salary, at its own 
expense. 

One of these is the school for pilots 
with 800 hours flying time in Army, 
Navy or Marine Corps. Other flyers 
with 1000 hours in commercial work 
are acceptable. 

They have to have almost perfect 
eyesight and hearing, they are between 
21 and 28 years of age, between 5 ft. 
8 in. and 6 ft. 2 in. in height, and weigh 
between 140 and 200 Ib. 

Generally they have at least two years 
of college training or the equivalent, 
and they have a radio-telephone license 
as well as a commercial instrument 
rating. 

A man who meets all these require- 
ments before he even enters the school 
is a flyer of extremely high caliber. 

After he is accepted for training in 
American’s school, Capt. William B. 
Lester, chief instructor, directs the man 
in his further studies for six weeks at 
LaGuardia Field, New York City. 

Generally this school, which goes on 
continuously, has about 30 pilots en- 
rolled. Graduates are assigned to jobs 
on American’s giant Flagships as first 
officers. They may advance to the rank 
of captain after certain satisfactory ex- 
perience which includes periodic exam- 








inations that require them to remain 
physically perfect, especially as to eye- 
sight and hearing. 

One of the unique features of the 
pilots training school at American is 
the Link Trainer. This is a _ smal! 
hooded cockpit in the classroom in 
which the pilot flies on instruments. 
The pilot receives instructions “by 
radio” from his teacher seated at a 
nearby desk before an instrument which 
records the flight while the Link Trainer 
maneuvers as though it were actually 
in the air, 

One of the things which new men 
generally have to learn in the school is 
to fly smoothly for passenger comfort 
on a scheduled flight at given speeds 
and altitudes. Experience in other types 
of flying does not often stress these 
requirements in commercial air trans- 
portation. 

Several times each year Miss Hazel 
Brooks, director of stewardess instruc- 
tion, holds a seven-week school at La- 
Guardia Field. Generally the class con- 
sists of about 30 registered nurses who 
have had possibly a year or two ex- 
perience in their profession after 
graduation. 

The idea is that an attractive girl 
who must meet and serve the public 
while aloft is best fitted for her job if 
she has had the discipline and training 
that one receives as a nurse. 
Applicants .for;the stewardess school 
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Rookies 


are between the ages of 21 and 26, 
between 5 ft. 3 in. and 5 ft. 6 in. in 
height, and between 105 and 120 Ib. in 
weight. They must not be married or 
object to being transferred to bases 
where they are needed. 

One of the finest things about the job 
is that the stewardess cultivates her 
ability to talk with people whom she 
has just met, an asset to almost anyone 
in any walk of life. 

In the stewardess school the girls 
study the following subjects: (1) Maps 
of the major airlines, including all the 
stops made by each line. (2) The parts 
and construction of a plane, what makes 
it go and what keeps it in the air. 
(3) Flight control, radio, communica- 
tions. (4) Aviation meteorology, ticket- 
ing and reservations, food service. (5) 
Duties of a stewardess. 

Experts in American Airlines explain 
to the class each of these divisions of 
subject-matter and give demonstrations 
in the plant. During the latter part of 
the school each girl is sent on flights 
in order to observe procedures and be- 
come accustomed to her duties. She is 
drilled carefully in each task that she 
will perform. And like the reservations 
agent, the stewardess must be able to 
answer the many questions in reference 
to flying that passengers ask, for 
stewardess service does as much as 
almost any other thing to sell the public 
on air transportation. 







































Apprentice mechanics get a _ thorough 
schooling under close supervision. This 
mechanic is assembling a carburetor air 
scoop after engine has been overhauled. 


All photographs from American Airlines 


New copilots spend six weeks in school 
during which they put in many hours of 
instrument flying in the company’s Stinson. 
Instructor sits on the right. New pilot is 
completely shielded from the view. 


All operations and sales agents are put 
through a course of reservations, ticketing 
and salesmanship before being assigned to 
a job. On the opposite page are members 
of a recent class, 


Miss Hazel Brooks, who directs stewardess 
training, with a class of registered nurses 
who will soon be out flying the lines. 


Another school maintained by Ameri- 
can is a class for operations and sales 
agents. At LaGuardia Field several 
groups of approximately 50 young men 
have gone through a training of six 
weeks together. 

T. W. Brooks, supervisor of stations, 
is in charge of the operations division 
of the school, and Howard Kurtz, super- 
visor of reservations and ticket offices, 
the sales group. 

During the first four weeks the 50 
men study history of air transportation, 
what services it makes available to the 
public, the organization of American 
Airlines, Inc., and the general subject 
of passenger service. This includes 
reservations and ticketing, telephone 
technique, and salesmanship. At the end 
of four weeks the sales students are 
sent out on assignments to reservations 
and ticket offices wherever they are 
needed in the system. 

Operations students during another 
two weeks of classroom study go into 
flight control, clearance of aircraft, 
meteorology, weather observations and 
reporting, as well as handling of cargo 
which includes passenger baggage, air 
express, mail and company shipments. 

After graduation they go out to as- 
signments as junior agents for ex- 
perience and further training on the job. 

A fourth school, for apprentice me- 
chanics, is directed by T. J. Healey, 
supervisor of apprentice mechanics. 
This course covers a period ranging 
from two to four years. It is approved 
(Turn to page 126) 

































































Northrop Wind Tunnel 


Wind tunnels are being built by. almost every large airplane 


manufacturer. Northrop has one of the largest having a 12-ft. throat. 


By Eldon Wilson, Wing-tunne/ Project Engineer Northrop Aircraft, Inc. 


ACED with crowded test schedules 

at the only two wind tunnels on the 
Pacific Coast, the Guggenheim Aero- 
nautics Laboratory tunnel at California 
Institute of Technology, Pasadena, 
Calif., and the tunnel operated by the 
University of Washington Aeronautics 
Laboratory at Seattle, Northrop Air- 
craft, Inc., has designed and built and 
now has in operation its own wind 
tunnel. This is one of the largest pri- 
vate wind tunnels in America, and is be- 
lieved to be the first large wind 
tunnel to be placed in operation by any 
major aircraft manufacturer in this 
country. Provision of this tunnel has 
made possible immediate tests relating 
to an intensive and untinterrupted re- 
search program. 

The Northrop tunnel is of the same 
size as that at Cal Tech. It was de- 
signed by the Northrop engineering 
department under the direction of Dr. 
Theodore von Karman and Dr. William 
Sears, of the California Institute of 
Technology. It is of the return type 







The Northrop tunnel is one of the largest privately owned tunnels 
in the world. Of the return type it is built of sheet steel electrically 
welded to steel girders. The tunnel interior is ground and polished 
to @ glass-like finish. In the view above, the smallest section is 
shown with part of the large section just visible to the right of the 








Eldon Wilson 
Wind-tunnel project engineer 








and is constructed of electric welded 
sheet steel with reinforcing and support 
members of structural shapes, mounted 
in concrete. Actual construction was 
done by the Acme Pipe & Blower Co., 
Los Angeles. The largest section of 
the tunnel is 35x224 ft., with the aver- 
age size 224 ft. in diameter, narrowing 
to a 12-ft. throat in which the model is 
mounted. 

The working section is housed in a 
two-story laboratory 25x40 ft, in floor 
plan, and 20 ft. high. . Just below the 
lower wall of the test section there is 
a working platform from which inspec- 
tion, adjustments or installation of mod- 
els can be made. The working section 
is of wood construction, having large 
curved glass windows in each side. This 
part of the tunnel is hinged along its top 
center line and each half opens out and 
upward giving an unobstructed space 
for working on the model. Below and 
extending up through the platform is 
the balance mechanism which was de- 
signed and built at Northrop. Forces 


Northrop Aircraft, Ine. 


two-story laboratory. Power is supplied by a 1.200 hp. Wright 
G200 series Cyclone engine and is transmitted through a fluid 
drive coupling to twin propellers of 15 ft. diameter. The engine 
installation is on a separate foundation (extreme left) to prevent 
engine vibration being transmitied into the tunnel proper. 
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are measured on six Toledo scales simul- 
la taneously from one position by the op- 
or erator, who can lock the scales for a 
the reading at any desired point. Changes 
is in pitch and yaw settings during the 
ec- test runs can be made without shutting 
od- down the air flow or removing the 
ion model from the tunnel. 
‘ge The model is suspended in the tunnel 
his by a method of rigging similar to that 
top used at the University of Washington, 
ind except that all forces on the model are 
Ace measured independently by mechanical 
ind means, instead of the electrical mecha- 
is nism used at Washington. This method 
de- of suspension permits tests and meas- 
ces urements of lift, drag, side-force, pitch, 


yaw, and rolling moments at the same 
time. 

The model is fastened on forks which 
are enclosed in individual streamlined 
housings mounted on MRC sealed ball 
bearings which permit the housings to 
float; thus they always have their nar- 
rowest section towards the slipstream 
regardless of the yaw setting of the 
model. This design eliminates side 
forces other than those acting directly 
on the model. 

The model support forks terminate on 
a flange approximately half way from 
the model to the tunnel wall. The 
flange is drilled for attachment of vari- 
ous support forks as required by dif- 
ferent models, and is welded to the yaw 
tube. That portion of the yaw tube 
extending from the tunnel wall to the 





ht fork flange is enclosed in a streamlined 
id housing 4 in. wide by 14 in. long, which 
ne in turn is fastened-to the moment tube. 
nt This streamlined section also is directly 


upstream and never turns, thus eliminat- 
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ing aerodynamic disturbances which 
would give erroneous readings and have 
to be compensated for. 

Frictionless universal action of the 
Northrop balance system is gained by 
the use of a flexure pivot tripod similar 
to that used at the University of Wash- 
ington, except that the tripod itself 
is mounted outside the tunnel and a 
special replaceable flexure joint is pro- 
vided as developed by Northrop. The 
upper end of the tripod is fastened to 
the moment tube and the lower end to 
the force tube. The force tube in turn 
is mounted on a parallelogram support, 
using flexure universals throughout. 
Thus motion in every direction is possi- 
ble and each force can be read directly 
on the Toledo scales without having 
any of the six forces interfere. 

Pitch and yaw are controlled by 
Dumore electric motors which may be 
actuated while the tunnel is in opera- 
tion. A dial calibrated in degrees per- 
mits the operator to read directly both 
the angle of pitch and yaw. 

With this system of model suspension 
a test or series of tests can be com- 
pleted more rapidly than heretofore, 
largely due to the ease with which 
the model can be mounted and the ra- 
pidity with which test data can be 
recorded. While this cuts test costs 
appreciably, the important factor is the 
speed-up of testing which shortens the 
period between design and production. 

Designed for much higher pressures 
than will be used at present, the tunnel 
will provide greater testing speeds at a 
later date through the provision of 
more power. Present maximum speed 
is approximately 160 m.p.h. in the-test 





This view shows the 
largest section of the tun- 
nel which is 35% ft. wide 
by 222 ft. high. This 
view was taken up-wind 
from the tunnel throat. 
For comparison in size 
one of the Northrop tech- 
nicians posed beside the 
vanes that control the 
air-flow. These vanes are 
adjustable to get the 
desired results. 


section, obtained by use of a Wright 
Cyclone G200 series engine of 1,200 hp. 
mounted outside the tunnel and driving 
the 15 ft. propeller by means of a 
22 ft. drive shaft. A special fluid drive 
coupling insulates the drive shaft from 
torsional vibration of the engine. This 
results in a smoothness of drive com- 
parable to that obtained with an electric 
motor. The drive shaft is mounted on 
three Fafnir self-aligning expansion 
type pillow blocks, adjustable in every 
direction for shaft alignment. The spe- 
cial propeller was built by the Storey- 
Gawley Propeller Co., Glendale, Calif., 
and consists of two two-bladed pro- 
pellers mounted at right angles. Down- 
stream from the propeller is a straight- 
ening vane assembly, installed like the 
spokes of a wheel, but with airfoil- 
shaped vanes having adjustable trailing 
edges. These vanes straighten the air 
flow from the propeller. 

Engine cooling is provided by air 
from the tunnel itself bled through a 
duct to the engine cowling. This pro- 
duces a circulation of air in the tunnel 
which completely changes air every two 
minutes and keeps the temperature of 
the tunnel air constant without provision 
of cooling apparatus. -Air enters the 
tunnel at the downstream edge of the 
working section through a radial slot, 
thus permitting the model to work at 
atmospheric pressure. 

Comparative runs are now being made 
to standardize the Northrop tunnel with 
other wind tunnels of the country. Rou- 
tine testing will shortly be under way, 
permitting substantial acceleration in 
the pace of Northrop’s research pro- 
gram. 
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Upper left: forward portion of the airship Enterprise. Front left seat 1s 
occupied by the pilot, front right seat by copilot or by the operator of the 
flashing electric signs. Lower left: each segment of the sign fastened to the 
outside of the blimp can flash any letter in the alphabet, or any figure. Power 
for the Neon signs is provided by a special generator operated by one of the 
two engines. Each letter is tested before ship takes off. Upper right: Neon 
signs are operated during flight by a tape fed through a special machine. start t 
The tape is prepared before a flight by being perforated on this code machine, from : 1 
which operates like a typewriter. Lower right: instrument board of the princip 
Enterprise. Lower left and upper right photos by Rudy Arnold. of lifti 
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MERICA, primarily because of the 
war emergency, is becoming a na- 
tion of air-minded individuals. What 
the government is doing today to in- 
terest its citizens in the art of flying, 
the Goodyear Tire & Rubber Co. has 
been doing in a lesser degree for the 
past two decades, quietly and without 
fanfare—but with worth-while results. 
A fleet of Blimps, stationed at popu- 
lation centers throughout the nation, 
has introduced 367,683 persons to this 
pleasant and educational pastime. Pas- 
sengers have been carried for a dis- 
tance of 3,724,129 miles without a 
single fatality, and in setting this 
record the airships made 137,267 
flights. 

The company had a three-fold pur- 
pose in inaugurating this service—to 
make Americans air-conscious, train 
personnel for both civil and war re- 
quirements, and to experiment with and 
improve equipment and materials. 

Since this is a story of the Blimp, 
the non-rigid, lighter-than-air ship, let’s 
start by making clear how it differs 
from the heavier-than-air plane. The 
principal difference is in the source 
of lifting power. The airplane is a 
dynamic craft, deriving power from 
its velocity alone, since the air pres- 
sure and suction on its wings give 
aerodynamic lift only as long as flying 
speed is maintained. The airship is 
aerostatic, that is, its buoyancy arises 
from the fact that the lifting gas is 
so much lighter than air that it will 
support, without other assistance, not 
only the balloon in which the gas is 
contained but the craft itself and the 
weight of crew, motors, fuel and pay 
load. The airship will remain in the 
air even though its motors are shut 
off, a big’ safety factor. 

The non-rigid airship is really a 
balloon, shaped like a huge cigar to 
give it directability, and carrying mo- 
tors to give it forward movement, 
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) BLIMPS 





You've seen these blimps floating jauntily about 
in the sky. This is the story of their success- 
ful operation over more than a score of years. 


By R. G. Picinich, Jr. 


which maintains its shape by means of 
the pressure of the gas it contains. 
The popular name, Blimp, is derived 
from B-limp type, the British designa- 
tion during the World War to distin- 
guish “limp” ships from rigid. An 
interesting feature of the non-rigids 
is an air-filled balloonet, built inside 
the cigar-shaped balloon with the re- 
sult that, as the lifting gas expands, 
due to temperature or altitude, it forces 
air out of the balloonet, the gas being 
conserved. Conversely, as the gas 
contracts, more air is forced in from 
the slip-stream of the motors or by a 
blower. 

Another essential difference between 
the airship and the airplane is that 
blind flying by plane may be hazardous, 
since control failure or an _ operat- 
ing mistake by the pilot may send 
the airplane into a spin from which 
it may be unable to recover, whereas 
the airship is fundamentally stable and 
may fly through fog with impunity. 
Blimps can be sent out in weather 
where it is inadvisable to use air- 
planes. 

Goodyear’s lighter-than-air activity 
began in 1911, when the first special- 
ized machinery for spreading rubber 
on fabric was installed. Its first Blimp 
was built in 1919 when a tiny hydro- 
gen bag of 37,000 cu.ft., nicknamed 
the Pony Blimp, was completed. It 
was based in Los Angeles and dem- 
onstrated the possibilities of small air- 
craft. While the airplane had become 
by then a common sight, the only 
lighter-than-air ships were the army 
and navy ones, rarely seen by the pub- 
lic and then at a distance. The Good- 
year Blimps came down out of the 
sky, mixed with the people of America, 
and slowly began to stimulate interest 
in this phase of aviation. 

The present Goodyear Fleet began 
with the launching, in June 1925, of 
the Pilgrim, a 51,000-cu.ft.-capacity ship 





called “America’s first air yacht,” as 
the initial ndn-rigid to be built with a 
closed cabin. It was flown with the 
non-inflammable helium gas—as have 
the others since. In 1928 came the 
Puritan, a twin-motored cabin ship 
of 86,000 cu.ft. Early in 1929 the 
Volunteer, Mayflower and Vigilant 
came out of the shop—then the De- 
fender, 184 ft. long and with a gas 
capacity of 180,000 cu.ft., capable of 
carrying 10 passengers. The Reliance 
in 1931 and the Resolute in 1932, 
both of 112,000 cu.ft. capacity, were 
replacement ships to the Vigilant and 
Mayflower. 

In christening the Blimps, President 
P. W. Litchfield of Goodyear selected 
names made famous by American Cup- 
defending yachts in the international 
races. Of the eleven ships with the 
fleet in the fifteen years, the Pilgrim 
has been in the Smithsonian Institute 
since 1932; the largest, the Defender, 
was rebuilt in 1935 for military pur- 
poses, and five are still in service—the 
Volunteer, the Reliance, the Enterprise, 
the Resolute and the Rainbow. The 
oldest, the Volunteer, completed ten 
years of active service on April 27, 
1939, and is the only non-rigid to 
make a trans-continental round trip. 
Two ships, the Rainbow and the Re- 
liance, are based this summer at Ben- 
dix Airport and carry passengers and 
advertising over New York City, skirt- 
ing the World’s Fair, and in nearby 
New Jersey. One ship each is stationed 
in Washington, D. C., and Akron. 
The Blimps are flown in Florida coast 
resorts during the Winter and have 
also operated at both the Chicago and 
Cleveland expositions. 

The thousands of persons who have 
gone aloft have paid from $1 to $5 
each. The low-priced ride is of some 
5-min. duration, one of 30 minutes 
costs $4 and where six people go up 

(Turn to page 120) 
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Aviation Financial 


Outlook Improves 


By Selig Altschul 


NEROUS as the new excess profits 

tax measure may be, the aircraft 
manufacturers, as indicated last month, 
will not be prevented from operating at 
profitable levels. 

Final passage of the tax bill, more- 
over, may be expected to exert a con- 
structive influence on aircraft securi- 
ties. Ample statistical evidence clearly 
shows that there is precedent for low 
valuations being placed on wartime 
earnings which are threatened with 
increased taxes or other restraints. 
Actual realization of such fears, how- 
ever, may well bring about a more 
normal relationship between stock prices 
and earnings. With leading aircraft 
equities continuing to sell at a low 
ratio in relation to anticipated earn- 
ings, even allowing for tax deductions, 
such securities are in a position to 
participate in any general market 
upswing. 

This question of taxes is not so easily 
settled or forgotten. The fact remains 
that the present impost is expected to 
yield only about $485,000,000 or less 
annually. With expenditures of bil- 
lions for defense in prospect for years 
to come, it is a natural expectancy that 
this tax bill is merely the opening 
wedge for still more substantial in- 
creases in corporate taxes in the future. 

Yet, vague prospects of higher taxes 
to come may not be sufficient cause for 
the financial markets to ignore sharply 
increased aircraft earnings indefinitely. 
As higher earnings are reported with 
attendant increases in dividend rates, 
sentiment in the financial district will, 
according to past experience, inevitably 
be affected. Long range factors, such 
as eventual tax increases or a post-war 
depression several years hence, may 
be helpful in rationalizing why price- 
earnings ratios remain abnormally low 
for a time, but they do not actually 
determine speculative and investment 
behavior for any protracted period of 
time, 

While it is true that the aircraft 
industry, at the termination of the pres- 
ent “emergency”, will have a tremen- 
dous amount of excess capacity in plant 
facilities, it must be remembered that 
much of the present expansion is being 
developed on not unfavorable terms. 
Moreover, it is seldom indeed when 
relatively distant dangers of this char- 


acter cannot be discerned on the horizon 
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by the cautious investor. Bull markets, 
be they in aviation or in other securi- 
ties, nevertheless occur whenever cur- 
rent earnings remain at a relatively 
high level for any considerable period 
of time. 

The air transport companies ap- 
peared at a decided disadvantage when 
the earlier version of the tax bill was 
advanced. With the inclusion of an 
exemption, however, adverse effects on 
the industry’s earnings may have been 
avoided. An amendment stipulated 
that the excess profits tax shall not apply 
to earnings from a route which is not 
self-supporting and which requires a 
subsidy. While the entire air trans- 
port industry, as indicated last month, 
with its low invested capital and rapid 
growth characteristics would have 
suffered without this exemption, Ameri- 
can Airlines appears to have avoided 
the heaviest tax assessment by the in- 
clusion of this amendment. 

Looking ahead, the air transport 
industry may in the long run be an 
important beneficiary of our current 





TABLE I 


Market Action of Aviation Securities 
One Year After Start’ of European 
War 


September 1 August 30 % 
Air Transport 1939 1940 Change 


American Airlines... 28 56 +100 
Eastern Air Lines.. 17 30 + 77 
Pan American Air- 

MN -cceecc sea ced 10 14 + 40 
Pennsylvania Central 

PITND 5 6g sb 00 8 16 +100 
Transcontinental & 

Western Air ..... 9 18 +100 
United Air Lines... 10 16 + 60 


BARRON’S Air 
‘lransport Average 14.38 


Aircraft 
WE ou Saviok anes s 21 15 — 29 
Consolidated ....... 19 23 — 21 
Curtiss-Wright ..... 5 8 + 60 
SR ean caskaves 66 73 + 11 
Lockheed: .......%.. 24 27 + 13 
Ee 32 32 cians 
North American .... 16 17 + 6 
SN oo bad ake 0 0's cy) 39 — 7 
United Aircraft .... 36 40 + 11 
BARRON’S Aircraft 
PVOTOAMS  onscveccs .10 37.15 + 3 
BARRON’S 50 Stock 
Ot awckaes 74 — 5.5 
AVERAGES 
Barron’s Barron’s Barron’s 
Aircraft Air Transport 50 Stock 
Average Average Average 
August 16...... 33.48 24.94 72 
August .23...... 34.48 25.38 74 
August 30...... 37.15 26.12 74 
September 6.... 39.25 26.97 79 





national defense program. The attain- 
ment of our military needs, together 
with the passing of the rearmament 
program, will provide an overflow of 
plant facilities which may be conducive 
to low-cost transport planes. A large 
number of trained pilots will also be 
available for service in commercial 
aviation with the consequent effect on 
labor costs. 

With completion of one full year of 
European hostilities, it is interesting to 
observe how aviation securities have 
acted during this period. Measured by 
BARRON’S averages, the aircraft 
group on August 30, 1940, was at 37.15, 
up slightly from the index of 36.10 
shown on September 1, 1939. On the 
other hand, the air transport group rose 
about 82 per cent from 14.38 on Sep- 
tember 1, 1939, to 26.12 on August 31, 
1940. It is interesting to note further 
that the general market, as shown by 
BARRON’S 50 stock average, actually 
declined during this period from 78 to 
74, or about 5.5 per cent. Further 
examination shows that during this 
period the aircraft averages attained 
their peak on November 3, 1939, when 
this index stood at 48.65. The general 
market also attained its peak on the 
same date with the 50 stock average 
at 93. The air transport high, how- 
ever, was made on April 12, 1940, with 
a recording of 34.66. Moreover, the 
subsequent trend appears to have fav- 
ored the air transport group over the 
aircrafts. At the same time, the air- 
craft manufacturing group appears to 
have given a better account of itself 
than the general market. 

Not all aviation securities, however, 
performed the same as their respective 
averages. Table I shows the relative 
movements of representative aviation 
securities. 

What may be another move to clarify 
the scrambled Aviation Corporation- 
Aviation and Transportation Corpora- 
tion setup occurred with the acquisition 
by Vultee Aircraft, Inc., of certain 
properties from Aviation Manufactur- 
ing Corporation. 

The latter company (a 100% owned 
subsidiary of Aviation Corporation) 
sold its Stinson Aircraft and Barkley- 
Grow Aircraft divisions to Vultee. In 
return Vultee issued a total of 302,168 
shares of its stock to Aviation Manu- 
facturing Corp. As a result, Aviation 
Corporation, directly and _ indirectly, 
increased its ownership of Vultee Air- 
craft, Inc., from 60 percent to about 
75 percent. 

It is interesting to note that on June 
3, 1940, Barkley-Grow was acquired 
by Aviation Manufacturing Corporation 
for a total of 42,000 shares of Aviation 
Corporation stock with an indicated 
market valuation at that time of about 
$230,000. The new Stinson Nashville 

(Turn to page 116) 
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WESTINGHOUSE PROVIDES COMPLETE ILLUMINATION AT NEWFOUNDLAND 
AIRPORT, TO BRING IMPROVED SAFETY FOR TRANSATLANTIC FLYING 


Circle flyers, is equipment which is unsurpassed in size and power dule, t! 
, iiite : : ‘ sight-st 
a at any airport. Powerful beacon, brilliantly illuminated wind chesieh 
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dustry, our engineers pro- the newest developments in electrical apparatus. 
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Training Flying Cadets at Civilian Schools 


HE Devil could hardly devise a 

more fiendish torment than is im- 
posed on those of us who live in the 
heart of “vacation-land” and yet can 
find no time for vacation. But in this 
period of national emergency we must 
all do our part. That is why cadets 
and instructors alike at the Ryan 
School of Aeronautics turn a deaf ear 
these days to the call of the bounding 
waves of the blue Pacific, the sun- 
bathed sands, and the Southern Cali- 
fornia bathing beauties, and bend with 
a will to the task of building up Uncle 
Sam’s aerial army just as fast as pos- 
sible. While the Air Corps cadets who 
come to San Diego for training at the 
Ryan School of Aeronautics are kept on 
the jump to keep up with their sche- 
dule, there is some time left over for 
sight-seeing and most of them will long 
cherish their memories of this natural 
playground area. 


Instructor Wm. Howe explains rudder op- 
eration to a new flying cadet. 
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By T. Claude Ryan, 


President, Ryan School of Aeronautics 


Unfortunately, or not, depending on 
the point of view, the Army Air Corps 
is not maintaining a vacation resort at 
San Diego, any more than at any of 
the other eight schools now engaged in 
the primary flight training program. 
The need of trained pilots is very great 
and every effort has been made to in- 
crease the speed and efficiency of our 
flight training program, and to expand 
its scope. Little more than a year ago 
the plan of conducting primary flight 
training of Air Corps cadets in civilian 
flying schools was an untried experi- 
ment. Today the experiment is an un- 
qualified success. And once again the 
American system of utilizing private 
initiative has been proved successful. 

Use of civilian flying schools by the 
Air Corps has had the great advaniage 
of utilizing the long experience and fac- 
ilities of the leading commercial schools, 
and brought about a decentralized train- 


ing program in a way which would 
permit rapid expansion, as has now 
been fully demonstrated. This expan- 
sion has been carried on more rapidly 
than could possibly have been done if 
executed directly by the Army. In 
addition the Air Corps has greatly 
profited by the executive and organiza- 
tional ability of the various civilian 
schools. 

The launching of the civilian train- 
ing program is an excellent tribute to 
the vision, patriotism, and courage of 
the personnel of the War Department 
and ranking Air Corps officers who had 
the decision to make, as the utilization 
of commercial schools was a drastic de- 
parture from anything previously done 
in this country. To depart from the 
beaten path always takes courage be- 
cause if the plan does not prove suc- 
cessful those responsible are seriously 


(Turn to page 124) 


Above. Army cadets march out to their training planes at the Ryan school. Below: Rows 
of Ryan trainers at Lindbergh Field, San Diego, Calif. 
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E have all laughed when seeing the 

inimitable Charlie Chaplin forc- 
ibly ejected from bar rooms in the mo- 
tion pictures, but we also winced when 
Mr. Chaplin’s frame made abrupt con- 
tact with the pavement. Likewise, we 
would also wince if we had to watch a 
modern airliner land without the bene- 
fit of our present day highly developed 
oleo-pneumatic shock absorbers. 

Not only does a good shock absorber 
absorb the energy of “bounce” landings, 
but it contributes materially to the com- 
fort of passengers by smoothing out 
flying field irregularities while the plane 
is taxiing. 

The fundamental mathematical pre- 
cepts of shock absorber design are 
fairly well established. However, they 
involve the use of hydraulic coefficients 
which, in the final analysis, are derived 
from actual drop tests of the shock 
absorber and wheel combination. 

The drop testing of such a combina- 
tion is not quite as simple as it might 
appear since it must be remembered 
that the total elapsed time of a drop 
test is less than one second. It is 
quite evident that, in order to record 
exactly what happened during this one 
second “oomph” the method of: record- 
ing must not only be very accurate but 
also extremely fast. This latter re- 
quirement is evidenced when we realize 
that the maximum acceleration or “load 
factor” occurs during a period varying 
from 1/40th to 1/60th of a second. 

One of the first methods used for 
drop test recording was a motor-driven 
drum on which a pencil, mechanically 
connected to the shock absorber, traced 
the path of the shock absorber during 
the drop. This method, while work- 
able, suffered from lag due to the 
mechanical linkage involved and the 
inertia of the recording parts them- 
selves. 

Recently the engineering division of 
Bendix Aviation, Ltd., has developed a 
high-speed photographic recorder which 
has displayed a remarkable degree of 
accuracy. This equipment is based on 
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Testing new equipment is always of great importance. 
Equally important is the design of test apparatus to 
make sure that the results are accurate. Bendix Aviation’s 


photographic apparatus should prove of great value. 
By W. C. TRAUTMAN, 


Chief Designer, Bendix Aviation, Ltd. 


the principle of the ultra high-speed as follows: Light sources of “pin 

camera, but the specific method used is __ point” nature are provided on the fixed 

novel, and extremely simple. portion of the shock absorber, which is 
Fundamentally the method functions (Turn to page 94) 
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Photograph showing 
drop test of balloon 
tire and oleo strut 
combination. Note ex- 
treme bounce. Wheel 
as shown is about to 
be dropped and the 
dashes on the film are 
caused by the camera 
shutter. 
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The Fowler flaps used on the Lockheed Transports and Hud- 
son Bombers (left), consist of small auxiliary airfoils located 
on the under side of the wing near the trailing edge. The 
flaps travel along the tracks “A” and are actuated by flexible 
cables “B”. The tracks are inclined downward at the trailing 
edge and when the flaps are at the extended position they 
are at the correct angle. The flexible cables are driven by a 
hydraulically operated push-pull tube controlled by the pilot. 
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the pilot from the cockpit. Power is obtained from 
hydraulically operated push-rods marked “A” on the drawing. A 
The flap hinge line runs aft of the rear spar. 


‘The flaps on the Dougles DC-3 are of the hinge type con- 
trolled by 
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The German Stuka Junkers Ju 87 dive bomber is powered by : 
a Junkers Jumo engine. The engine mount used is of interest ag > aa 
as mounts for various planes have been standardized. The iP tye 
designs of various mounts all use the same method of engine 

support and have the main unit forged and support the engine 
at two points on each side. The points have rubber vibration 
damping inserts. 
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The leading edge of the B-19, when uncovered, shows the 
rib construction used. The stringers are “H” section and 
every third rib is reinforced. The opening in the leading 
edge is for one of the landing lights. 
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Building the Douglas B-19 


The largest airplane ever built is about to be rolled out of the Douglas airplane 


plant. 


A bomber with a wing spread of some 210 feet, the plane has been 


designed for a load of twenty-eight tons and a cruising range of 7,000 miles. 


The nacelle skin of the B-19 is Alclad of approximately .040 
gauge. The engine mount is of the new Lord “Dynafocal” 
type, with stainless steel tube members running from the shock 
units to the individual cylinder heads. The cylinder head 
attachment fitting is a special forging. The shock absorber 
fittings are three-piece dural castings. with one piece for the 
attachment to the bulkhead, and two pieces for clamping 
around the rubber shock absorbing units. The stiffeners of 
the nacelle are bulb angle extruded sections except at each 
shock unit mounting where two “C” sections are used together 


to give added strength to carry the engine loads back into the 
nacelle structure. The nacelle is flush riveted throughout with 
dural rivets counter-sunk where sections are heavy and counter 
punched where skin is attached to skin (or thin) section members. 
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(Upper left) The wing of the Douglas B-19 nearing completion in its steel jig. The tail 
section is at lower right. (Above) A close-up of the tail section shows the rear gun 
turret position and the full cantilever construction of the fin and stabilizers. 


(Lower left) Hoisting one of the four 2,000 horsepower Wright 
Duplex-Cyclone engines into place. These engines will swing 16 
foot diameter propellers that were recently developed. 


The control cabin gives some idea of the size of the B-19. Here 
are ten men working, and all with ample room, in the forward 
part of the cabin, with a space much larger than this below the 
floor, The wing span of the ship is 210 ft. and it will weigh. 
fully loaded, more than 140,000 lb. The load capacity is some 
56,000 lb. and the airplane is built for range and armament rather 
than speed, a lesson learned from the war. 
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Most of the wing was constructed while 
in a vertical steel jig. The nacelles are 
large enough for a member of the crew 
to repair the engines while in flight, with 
access through the wing. 


A view inboard from near the left wing 
tip (Below) shows the wing to be set at a 
rather high angle of incidence. The main 
spar of the wing in general is of box 
beam construction with corrugated alu- 
minum alloy forming the top and bottom. 
It has a tricycle landing gear. 
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Luscombe 


ROM the Luscombe Airplane Corp., 

West Trenton, N. J., comes a very 
interesting announcement of a new 
all-metal trainer for $1,785. The ship 
is powered by a 65 hp. Lycoming en- 
gine and is capable of a cruising speed 
of 102 m.p.h. while landing at 35 m.p.h. 
With its use intended primarily for 
training, the interior of the plane has 
been greatly simplified and possesses 
only a few of the interior refinements 
contained in other Luscombe models. 
Special consideration has been given 
to make the plane suitable for students 
and instructors and the seat cushions 
are removable to allow the use of seat 
parachutes. With these the seat allows 
ample room, being 39 in. wide and the 
eye level is the same as when sitting 
on the cushions. ) 

The Luscombe has a 35-ft. wing span. 
Each panel is constructed of two ex- 
truded I-beam Dural spars (as are all 
model Luscombes) on to which are 
riveted Dural ribs, the cap strips of 
which are T-shaped extrusions. The 
nose ribs are simple Dural stampings 
and the leading edge covering is of 
thin sheet Dural. Each wing spar has 
a 34 ft. sub-spar of lighter Dural at 
the end and this is of great advantage 
in the event of wing-tip damage, and 
has in any number of cases saved the 
main wing structure. With the use 
of this, new tip spars may be riveted 
onto the main spars in but a few min- 


The fuselage is a full monocoque structure of .032 in. 17 ST. Alclad skins riveted to 
Dural oval shaped bulkheads. Previous to assembly the sheets have been 
in jigs and curved on rolling machines. Bulkheads, set up in one of the main 

are already drilled so that covering skins will fit exactly. The drilled. curved 


Hl 







utes in case of replacement. The entire 
wing is covered with conventional 
fabric. However, the rest of the airplane 
is covered with sheet Dural. 

The ailerons, elevators and rudder 
consist of framework of channel section 
Dural, covered by beaded 17 ST. Alclad. 
The fin and stabilizer are of the same 
construction, but covered with smooth 
17 ST. Alclad. All control surfaces are 


(Turn to page 106) 





A typical installation of a Lycoming 65 hp. 
engine in a 1941 Luscombe trainer. 


are clipped into place on the bulkheads and riveted on with soft rivets. 












The engine mount is of welded steel tubing 
and is attached to the stainless steel fire 
wall at the three points marked A. The 
engine itself is supported at four points 
marked B and all of the mountings are in 
rubber, both at the engine bed and at 
the three suspension points. 
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Mercedes-Benz Model []f) fi] 








One of Germany’s most popular engines is the Mercedes 
Benz, which powers many of the Heinkel and Messer- 


schmitt combat planes used by the Nazi air force 


By Paul H. Wilkinson, Consultant, Diese! Aviation 


HE Mercedes-Benz DB 601 aircraft 

engine, built by the firm of Daimler- 
Benz A.G. in its huge factories at Stutt- 
gart-Unterturkheim and elsewhere in 
Germany, is perhaps the best known 
military engine in Continental Europe. 
Undoubtedly, it has seen the most active 
service as it has been used extensively 
in large numbers of Heinkel He 111 
bombers and Messerschmitt Me 109 
fighters since the first days of the 
European War. It is also used exten- 
sively in Dornier Do 1 and Do 215 
bombers, and in Heinkel He 112 inter- 
ceptors and Messerschmitt Me 110 con- 
voy-fighters or destroyers. When pro- 
duction figures are released it would not 
be surprising to learn that at least 
100,000 of these engines were produced 
during the years 1939 and 1940. 

The DB 601 was developed from the 
DB 600 engine of similar design which 
was introduced in 1937 to meet the de- 
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mand for a high-performance military 
engine. Low weight and economical 
fuel consumption, together with maxi- 
mum reliability, were stressed as essen- 
tial requirements. The over-all dimen- 


‘sions of the engine have been kept as 


small as possible to reduce head resis- 
tance and its exterior cleanness simpli- 
fies the cowling problem to a great ex- 
tent. The inverted cylinder construc- 
tion and cantilever method of suspension 
in the airframe permit interchange- 
ability between both models of the 
Mercedes-Benz engine and the Junkers 
Jumo 211 engine which is of almost 
identical size and power output. 

The earlier Mercedes-Benz DB 600 
was rated at 1,050 hp. at 2,400 r.p.m. 
for take-off and also developed this 
power at an altitude of 13,100 ft. It 
was equipped with a pressure carburetor 
between the supercharger and the intake 
manifolds and an automatic timing de- 


vice which permitted a 10 percent over- 
load for a period of one minute. Using 
87-octane gasoline, four of these engines 
installed in a Junkers Ju 90 airliner 
established a World’s Record by carry- 
ing a payload of 10,000 kg. (22,050 
lb.) to an altitude of 7,242 m. (23,750 
ft.) on June 8, 1938 in Germany. 

The latest model DB 601 engine is 
rated at 1,200 hp. for one minute for 
takeoff and develops this power at an 
altitude of 16,400 ft. At 25,000 ft., its 
power output is approximately 850 hp. 
It weighs 1,265 Ib., or 1.05 Ib. per hp. 
It runs on 87-octane gasoline and is 
equipped with direct fuel injection 
whereby its consumption at cruising 
speed does not exceed 0.45 Ib. per hp. 
per hour. This model has the World’s 
Speed Record of 468.9 m.p.h. to its 
credit, established in a Messerschmitt 
Me 109 fighter on April 26, 1939. 

(Turn to page 94) 
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Dialing the Air Waves with Don Fink 








Accessory Compass Drive 


The Bendix (Baltimore, Md.) MN- 
3i automatic radio compass, recently 
announced, is designed for use with the 
MN-26 direction-finding receiver pre- 
viously released. The MN-31 is an 
accessory which includes a power sup- 
ply and motor control unit and a 
shielded and enclosed loop with built-in 
quadrantal error correction and motor 
drive which operates directly from the 
visual-indicator circuits of the MN-26 
receiver. This receiver produces in its 
output two 48-c.p.s. voltages which are 
out of phase by an angle equal to the 
difference between the loop bearing and 
the angle of the incoming wave. In the 
usual visual indicating system these 
two voltages are applied to the two 
coils of a dynamometer indicator. In 
the automatic case one of these voltages 
is applied to the grids of two gas- 
filled thyratron control tubes, in two 
portions, 180 deg. out of phase, 
whereas the plate voltage of these tubes 
is supplied, through a triode amplifier, 
from the other 48 cycle voltage output 
derived from the receiver modulator. 
The phase difference between the grid 
and plate voltages of the thyratrons 
tubes determines which of these tubes 
will pass current. The plate circuits of 
the thyratrons are connected to the 
motor control circuit through saturat- 
ing reactors which maintain a 90-deg. 
phase difference between currents in the 
two motor windings, so that bi-direc- 
tional control is possible. The motor 
rotates the loop until the difference be- 
tween its bearing and that of the in- 
coming signal is zero, whereupon both 
thyratrons stop firing, and the rotation 
ceases. Overshoot is limited to less 
than 1 deg. by the use of a dynamic 
damper which reduces the angular 
velocity of the loop as the true bearing 
is approached. 

The angular velocity of the loop mo- 
tion is between 25 and 30 deg. per sec- 
ond, maximum. The bearing accuracy is 
guaranteed at plus or minus 3 deg. but 
plus or minus 1 deg. is usually ob- 
tained. The loop may always be rotated 
to the left or right by means of a manu- 
ally-operated switch, with provision 
for determining the null position 
aurally. The bearing is indicated re- 
motely by means of an autosyn elec- 








Loop and motor drive of Bendix MN-31 
Automatic Compass 


tric angle indicator. The quadrantal 
error system incorporated in the loop 
indicating system is the same as that 
previously developed for the manually 
controlled system. The corfection range 
which may be accommodated is plus or 
minus 20 deg. The entire equipment, in- 
cluding average lengths of cable weighs 
slightly over 85 lb. The power consump- 
tion at maximum input (motor operat- 
ing at full speed) is 10.8 amp. at 14 
volts, or 5.4 amp. at 28 volts. 


50-Watt Ground Station 


A dial-tuned radiotelephone transmit- 
ter of 50-watts capacity has been put on 
the market by the Harvey Wells Corp. 
of Southbridge, Mass. A feature of the 
design is the use of a single 500-ohm 
control circuit between the remote con- 
trol (dialing position) and the transmit- 
ter proper. A dial located directly at 
the transmitter is also provided for 
local control. 

The frequency range is 2,000 to 8,000 
ke., within which any three frequencies 
can be supplied at random. Any type 
of modulation, phone, cw or mcw may 
be employed. For audio work the cir- 
cuits are at within 2 db. from 150 to 
3,000 c.p.s., and the distortion is less 
than 10 percent up to 100 percent mod- 


ulation. Volume compression is intro- 
duced at levels above 70 percent modula- 
tion, such that a 10 db. change in input 
produces a 3 db. change in modulation. 
Below 70 percent modulation the out- 
put is directly proportional to the in- 
put. Any unbalanced antenna or trans- 
mission line in the range from 60 to 
600 ohms impedance may be used, or 
balanced antennas or lines in the range 
from 300 to 2,500 ohms. 

The three crystal oscillators, one for 
each frequency, employ Type 42 tubes 
which drive the final amplifier, a Type 
RK28A. The speech circuits consist of 
a 6C5 input sage, a 6F6 modulator, of 
the suppressor grid variety, and a 6N7 
tone generator for mcw. Several local 
and remote speech amplifier tubes are 
also used, including a 6H6 diode for in 
the volume compression circuit. The 
power input to the transmitter when 
fully modulated is 750 watts, from a 
115 volt, 60 c.p.s. supply. The modula- 
tion is controlled, in the case of phone 
transmission, by a push-to-talk button 
on the crystal microphone. The line 
voltage, r-f grid current and plate cur- 
rent of the power amplifier, and the 
r-f output current are indicated on 
separate meters. 


Lae 3 re 


Harvey-Wells ground station transmitter 
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A Lockheed 16 ft. model wing span icing test for stall characteristics ina NACA 19 ft. pressure tunnel 


You made this booklet famous - 


Do you want additional copies? 


LOL It was only a routine 
study... approached in 
typical Lockheed fash- 


ion ... conscientiously, thoroughly and 
with a level head. 


Yet in only 4 short months after pub- 
lication it has caused more talk among 
operators, pilots and engineers than 
volumes of other aeronautical material. 


It is this kind of aggressive research 
and engineering that hasgiven Lockheed 


LOOK TO 
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its reputation...that has kept Lockheed 
not just abreast with developments, but 
actually leading the industry with new 
thoughts and practices. It is this reputa- 
tion that is causing men who know air- 
planes and airplane engineering to say: 
Model for Model—Lockheeds carry 
greater pay loads at higher speeds at 


lower cost. 

a aes 
LOCKHEED AIRCRAFT CORPORATION 
BURBANK, CALIFORNIA, U.S.A. 


FOR LEADERSHIP 


SOME ASPECTS OF FUTURE DEVELOPMENTS 
THIS BOOKLET DISCUSSES : 
- Will engine exhaust be utilized for de-icing? 
. What is the practicability of take-off flaps? 
. Why does higher wing loading make an 
airplane more profitable? 


. What effect does higher wing loading have 
on stall characteristics? 


SEND FOR YOUR FREE COPY: Many have already 
read this booklet. Others have only heard 
about it. We shall send you a copy free if you 
fill in the coupon below. 
LOCKHEED AIRCRAFT CORPORATION I 
Market Research Division, Burbank, Calif. 
Please send me —__copies of “Wing Loading Icing 
| and Associated Aspects of Modern Transport Design.” 
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BUYER'S LOG BOOK 


What's New in Accessories, Materials, Supplies, and Equipment 





Strangely enough, as we swing to machine production of aircraft, the application 
of more and better power hand tools becomes a vital proposition. This is because 
such hand tools are essential to the rapid manufacture of the dies, molds, patterns 
and other such accessories of machine methods. A necessary partner of the 
familiar power drill, grinder, buffer, etc., is the power tool supplying recipro- 
cating motion for filing, sawing, chipping, polishing and other operations requiring 
an action similar to that of the human hand but more powerful and more nearly 
tireless. Such a tool is the Series “C” Multi-Purpose electric hand tool offered 
by H & H Research Co., Detroit, Mich. Said to be three times as powerful as 
previous such tools, the H & H product is but 23 in. in diameter, ten in. long 
and is powered with a 1/30 h.p. 110-volt motor. With a stroke length of ~ in. 
the machine develops a 30 to 40 Ib. push or pull at the chuck.—AviaTion, Octo- 
ber, 1940. 


Designed to carry all kinds of miscellaneous items, a small electric truck, 
Model KM-26, with a capacity of 3,000 lbs., has been introduced by Yale & Towne 
Mfg. Co., Philadelphia, Penna. Such a unit should prove of wide application to 
materials handling problems in some of our recently enlarged aircraft factories.— 
AviaTIon, October, 1940. 


Newest thing in lock nuts is a one-piece device introduced by the An-cor-lox 
Division of Laminated Shim Company, Inc., Glenbrook, Conn. Utilizing a new 
principle which provides positive locking of the nut to the bolt, rather than the 
nut, the An-cor-lox nut incorporates an accurate shaped metal locking ring in the 
bottom of the nut which is automatically expanded into the root of the bolt thread 
and against the nut rim as the nut is drawn tight. No special bolt is required 
and the nut is said to hold securely under all conditions of heat and vibration. 
The device can be used repeatedly without loss of effectiveness and without dam- 
age to the bolt, it is claimed. The new nut is available in all standard sizes and 
metals.—AvIATION, October, 1940. 


A handy device around most any factory is the portable Liftable offered by The 
Service Caster & Truck Company, Albion, Mich. This device is a portable table 
of electric-welded steel construction with a top measuring 26 in. wide by 43 in. 
long. A lifting mechanism operated by a hand crank permits varying the height 
of the table top by 14 in. The table is fuily rigid in any position and may be 
used for heavy work up to 2000 lbs —Aviation, October, 1940. 


To prevent damaging spark plug insulation elements during installation or 
removal, the Snap-On Tools Corporation, Kenosha, Wisc., has developed a spark 
plug socket wrench with a neoprene insert in the socket—AviaTion, October, 


1940. 


A novel tool room device for duplicating layouts of drilled holes with speed and 
accuracy is provided by the Nielsen transfer punch sets now offered by the Nielsen 
Tool & Die Co., of Berkley, Michigan. Layout punches are made to transfer 
drill holes through a drilled section in diameters from 33” to #%”.—AvIaTION, 
October, 1940. 


The Aero Disc offered by Pacific Airmotive Corp., Burbank, Calif., looks like 
one of the handiest gadgets ever to hit an aircraft engine shop. Easy to operate 
as a dial telephone, it carries all data for spark timing, valve timing, and valve 
tappet adjustment on all standard American aircraft engines from Aeronca to 
Wright. Durably constructed and reasonably priced, this Aero Disc is sent on 
approval to any customer.—AviATION, October, 1940. 


To solve the problems of eccentric loadings which hamper the action of the con- 
ventional cantilever type landing gear strut and shock absorber unit, a “full 
floating” type landing gear has been developed by Bendix Aviation, Ltd., Bur- 
bank, Calif. The new Bendix strut has two members. One carries all loads, 
and the other is free to act solely as a shock absorber. The combined gear weighs 
no more than the usual single-strut cantilever gear. A further advantage of the 
Bendix “floating” strut is that the wheel is pivoted to the support strut by means 


Electric hand tool 


Yale lightweight load carrier 


i 


An-cor-lox lock nut 


Snap-On safe socket 
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of a support arm which “rolls with the punch” when the wheel hits an obstruc- 
tion. This backward movement of the wheel tends to ease the shock of field 
irregularities more than the restricted action of the single-strut gear permits.— 
Aviation, October, 1940. 






Sand blasting is an important feature of aircraft and aircraft engine manufac- 
ture and maintenance, but the value of this operation is considerably hampered by 
moisture in the air lines gumming up the sand in the sand blast cleaning cabinets. 
Wright Aeronautical Corporation has solved this problem through installation 
of a battery of twenty-four Aridifier units made by the Logan Engineering Com- 
pany of Chicago. The units are mounted in the air line just ahead of the sand 
blasts to permit maximum condensation of moisture in the lines after the com- 
pressed air leaves the air receiver. The Aridifier units contain four ball-bearing 
rotors arranged vertically one above the other. Two rotate in one direction and 
two in the opposite direction. The compressed air, to pass through the unit, must 
turn the rotors. Moisture, oil, dirt and fine scale become impinged on the rotor 
vanes and the moisture thus collected is thrown by centrifugal force to the inside 
wall of the housing, washing dirt and scale with it. Collected moisture and con- 
tamination flow through an outlet out of the air stream to a trap for disposal.— 
AviaTIoNn, October, 1940. 








Bendix hydraulic landing gear ] ; ; 

ony ercancain There are quite a number of times in aircraft work where an explosion proof 
es X; lamp—one that is really explosion proof—would be of help. For example, there 
1 are many painting operations that have to be performed inside fuselage or nacelles 
during overhaul operations, where the operator needs good light. For such work 
a new lamp developed by Stewart R. Brown Mfg. Co., Inc., New York, N. Y., 
has developed a 100-watt extension lamp that is approved by the Underwriters’ 
laboratories for use by paint, varnish and chemical manufacturers, in paint booths, 
etc. The lamp has successfully withstood rigorous service tests covering vibra- 
tion, heat, explosion, hydraulic pressure and durability. It is claimed to have 
two and one-half times the light capacity of any portable lamp of equal weight 
ever before listed by the Underwriters——Aviation, October, 1940. 
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A special line of aircraft metal working machinery has been developed by the 
Farnham Manufacturing Co., Buffalo, N. Y., and is rapidly being adopted as stan- 
dard equipment for specialized operations in many aircraft plants. The Farnham 
line includes a spar milling machine which duplicates twists and tapers from 
master templates, a skin forming roll machine for forming leading edges, a coun- 
tersinking miller, a draw bench and stretching bench, a duplicating router and 
drill, riveters, dimplers, jacks, etc. Two models of leading edge skin rolling 
machines have been developed. Both are alike except that the small machine is 
limited to rolling thin guage material not over fifteen feet in length, while the 
larger machine rolls material up to % in. thick and twenty feet in length. Both 
machines are completely motorized.—AviaTion, October, 1940. 
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Logan Engineering Co. Aridifier 





Left: Explosion proof lamp Above: Farnham forming rolls 
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Billet piercing is an art which OHIO 
craftsmen have developed by life 
long practice. 


The first of many inspection operations 
that guard OHIO Quality. It takes an 
experienced eye to detect the flaws 
this man would recognize, 








Safety on the ground is 


no less essential than it 





is in the air. When big 
ships come in for a land- 
ing, and as they race 
down the run way for 
a take-off, OHIO Qual- 
ity in shock struts and 
landing gears lives up 
to a great reputation. 
Such parts deserve fhe 


tubing. 





best. in seamless steel ital OHIO "SeCECIAL 


RITICAL eves 


INSPECT FOR 





OHIO Quality depends on the skill and experience 
of many craftsmen. Modern Machinery and meth- 
ods are important — but men trained by years of 
actual experience are the prime essential. 


OHIO Quality in the making 


Steel Billets of the right analysis and quality for your 
particular tubing requirements, sawed to length, and 
brought to piercing temperature under the experienced 
eyes of men who know their steel, stop momentarily on 
their way to the piercing mill as an automatic air ham- 
mer locates the center of the billet. 


Seconds later that billet comes from the piercing mill as 
a seamless tube. Rapidly revolving rolls, driven by the 
force of 1200 horse power, have gripped the glowing bil- 
let and forced it against the piercing point, spinning from 
the solid billet a tube with seamless walls of uniform 
thickness. 


Our first critical inspection of the tube is immediately 
after the piercing operation. Keen eyed Ohio craftsmen 
inspect the red hot tube both inside and out for any de- 
fects that might not be evident when the tube has cooled. 
Possible mechanical or inherent defects not noticeable in 
the original billet are then discarded at this point. This 
inspection is under the control of our Metallurgical De- 
partment as a means of double checking their selection 
of the original steel and in order that all finished tubes 
will measure up to the high standards of OHIO Quality. 


The more esacling your reguirements, the more you 
will appreciate this belter tubing. Leli talk it over, 






rel! YY. OHIO 
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Navy Starts Work on British-Lease Air Bases 
Air Corps Reorganizes Squadrons; Designs Embargoed 


Washington (AVIATION Bvu- 
REAU) — As a special Army- 
Navy Inspection Board left for 
Bermuda to examine sites for 
naval and air bases, officials 
began a study of what installa- 
tions will be necessary on the 
string of islands recently leased 
from the British and Congress 
prepared for still another ap- 
propriation bill for this and 
other new national defense pro- 
grams, including conscription 
and airport expansion. 

Radio and meteorological sta- 
tions, runways, hangars, gaso- 
line storage, barracks, anti-air- 
craft defenses and similar ship 
and aviation facilities must be 
provided at the bases in New- 
foundland, and in the islands 
of Bermuda, the Bahamas, Ja- 
maica, St. Lucia, Trinidad, An- 
tigua, and in British Guiana. 
Thus the air forces will have 
an effective radius of 500 miles 
from the Panama Canal, mak- 
ing a surprise attack on the 


ABOVE, RIGHT: a_ 1,000-foot 
runway extension at Indianapolis 
(this one happens to be con- 
crete) is symbolic of one of 
aviation’s greatest needs — new 
and improved airports. Congress 
is appropriating $80,000,000 this 
year to start a program of 4,000 
civil fields to cost $&60,000,000. 
Civil airports are important in 
national defense. The transport 
plane just taking off is one of 
TWA’s DC3s. 


RIGHT: a brief ceremony, first 
in Naval history to mark the 
laying of an aerial keel. Glenn 
L. Martin (in light suit), founder 
of one of the nation’s great air- 
craft companies, and Capt. De- 
Witt C. Ramsey, of the Navy 
Bureau of Aeronautics, are driv- 
ing the first rivet in what will 
be the world’s biggest flying 
boat. Behind Mr. Martin is 
Joseph T. Hartson, executive 
vice president of company. 
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Western Hemisphere impossible, 
in the opinion of experts who 
anticipate completion of de- 
fenses off the Atlantic coast 
within a year. 

Meanwhile Secretary of the 
Navy Knox publicly stressed 
the advisability of acquiring 
the Galapagos and Cocoa Is- 
lands in the Pacific, although 
denying that negotiations in 
this direction had actually 
begun. 

The War Department trans- 
ferred to Puerto Rico the 24th 
air base group at Kelly Field 
and the 25th at Langley, and 
reorganized the old 24 air base 
squadrons into a new set-up 
to increase mobility and op- 
erating efficiency. An equal 
number of new “air base 
groups” was created, each com- 
posed of three smaller squad- 
rons. 

Simultaneously Army tests 
began on the suitability of 

(Turn to page 738) 
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CPT Boys Must Pledge Service to Air Corps 
. Civil Pilot Training Accident Rate is Low 


Washington (AVIATION Buvu- 
REAU)—At last the civil pilot 
training program is definitely 
military. On Sept. 12, Adminis- 
trator Col. Donald H. Connolly 
announced that new CPT candi- 
dates will be asked to pledge 
themselves to enter the air 
service. The pledge is not in- 
tended to set the time or cir- 
cumstance for joining up, but 
it does bind the pilot to serv- 
ice when called upon. All ap- 
plicants from now on are re- 
quired to pass the regular mili- 
tary physical exam. 

A notice to the 500 partici- 
pating institutions authorized 
recommendation of outstanding 
male students in preliminary, to 
the secondary course, which 
gives a pilot a cumulative total 
of 200 ground school hours and 
80 hours in the air, at the end 
ef which he may be considered 
for further training. No policy 
had been formed, at this writ- 
ing, as to whether CPT stu- 
dents would be excused from 
the draft, but speculation was 
that they would be. 

CAA’s training project has 
resulted in nine fatalities so 
far. Two of these were stu- 
dents in primary training; both 
were stunting in violation of 
the rules. One secondary stu- 
dent and one instructor in re- 
fresher training were killed in 
a collision. Four instructors 
have been killed. Two of them 
were violating the regulations; 
one in a crash with cause un- 
determined, one in a collision. 
Last February one student was 
killed in a structural failure. 

From Nov. 8 last year to 
completion of the summer ses- 
sion the program will have 
flown about 1,000,000 hours in- 
volving about 34,000 students 
and instructors. It is stated at 
CAA that the best record for 
student instruction in civil fly- 
ing outside the present control 
system is 12,000 hours per fa- 
tality. CAA’s rate figures about 
111,000 hours per fatality. Im- 
partial observers here do not 
attach any blame. They say 
that a training program of this 
size could not be expected to 
make a better record. 

Some critics here attacked 
CAA for not publicizing its 
pilot fatalities. Others pointed 
out that local papers had car- 
ried the news; that CAA press 
releases could do no good. The 





National Aeronautic Associa- 
tion urges that the number of 
advance students be doubled or 
tripled to meet the needs of the 
Army and Navy. NAA also 
stated that some of the train- 
ing airports are crowded and 
that a shortage of suitable 
planes for advanced training 
is forming a bottleneck. Inci- 
dentally, NAA has an excellent 
paper on the U. S. pilot situa- 
tion. At this writing it was not 
known whether CAA students 
would escape the draft. 


1-2 Billion for Ports 


Newest supplemental defense 
bill provides $80,000,000 to start 
program of 4000 civil airports 
including 460 major fields, 1350 
medium fields, and 325 small 
fields. All would have more or 
less military utility. Total 
program will cost $560,000,000 
over extended period. Help 
from WPA and to some extent 
CCC will make $80,000,000 go 
far. There is no formal deal 
between CAA and Army on air- 
port expansion and use, but co- 
operation is close. WPA re- 
ports that airport projects out- 
number all others on which the 
Services have requested prior- 
ity for defense reasons. WPA- 
built fields must be certified by 
the Army and Navy. During 
July and August 73 were so 
approved. 





CONNECTICUT’S Governor 
Raymond Baldwin breaks ground 
for Pratt & Whitney’s 400,000 
sq. ft. addition, while Gen. Mgr. 
H. M. Horner visualizes those 
17,000 Army and Navy engines 
coming off the line. 


School for Inspectors 


A standardization center for 
civil aviation inspectors will be 
established at Grand Central 
Airport, St. Petersburg, Florida. 
Civil Aeronautics Administra- 
tion has leased the field. Activi- 
ties will begin this fall. The idea 
is to meet “growing needs’ for 
uniform nation-wide practice in 
the various inspection services. 
It has been found, Administrator 
Connolly says, that uniformity 
can be achieved if inspectors 
are given demonstrations and 
tests at a place equipped for the 
purpose. The field at St. Pe- 
tersburg has good year-round 
weather; has both land and sea- 
plane facilities; the city is will- 
ing to spend some $70,000 meet- 
ing special requirements; the 
lease rate is $1 a year. 


Please Don’t Crash 


Private flying accidents con- 
tinued as usual, and the Civil 
Aeronautics Board’s_ reports 
show that negligence continues 
as the major cause. One boy 
dived and zoomed right after 
his takeoff, turned downwind 





at 150 feet, and now he’s dead. 
One didn’t plan his trip well; 
landed his seaplane near shore 
all right but a storm in which 
he shouldn’t have been flying 
tipped the ship over, and he 
drowned. Still another made 
loops at 700 feet, climbed very 
steep at 1000 feet; the ship 
stalled, spun four turns before 
it struck; the pilot is dead. An 
inexperienced boy went up in 
a home-made, _ uncertificated 
plane, which he skidded at low 
altitude; it spun to the right, 
then left, flat; plane demol- 
ished; pilot seriously hurt. An 
instructor with 1900 hours 
broke vigilance long enough 
for his student to spin him 
from 300 feet; plane destroyed; 
both seriously injured. CAB 
admonishes you to stay awake 
and don’t crash the crash line. 


We’ll Be There 


The “nation’s greatest (win- 
ter) air show,” Miami’s annual 
All-American Air Maneuvers, 
Jan. 10, 11, and 12, is going 
to add an aircraft exhibit this 
time, plus the Duke and Duchess 
of Windsor, who said, in re- 





Navy orders for 200 war ships, 
to make world’s biggest fleet, 
keeps first line of hemisphere 
defense in surface ships, not 
in the air—yet. 


Air Corps is training 2,500 men 
a year in long-range naviga- 
tion, in bombing, and in me- 
terology; all enlisted as Cadets; 
meteorologists to be commis- 
sioned in AC, others in AC 
Reserve. 


Men with brief-cases, by hun- 
dreds, are trying to sell all 
suburban flatlands to US for 
air ports. 


Pilotiess airplane, being de- 
veloped for Army, capable of 
observing and bombing, sounds 
incredible but television men 
say it’s in realm of possibility. 


Conscription of industry, pro- 
vided in draft bill, started as 
consolation for objectors to con- 
scription of men, ended up with 
real teeth in it. But the Na- 
tional Defense Act of 1916 gives 
President unlimited power any- 
way. 

Financing of Packard plant to 
build Rolls Royce engines is 
RFC money apparently to be 
| partly refunded by British. 








SPOT CHECKING 


Boeing B-17-B cleared for ex- 
port to Britain, though none 
ordered yet; some _ observers 
think Air Corps will sell those 
in service. 

Negro pilots and mechanics will 
be trained for service by CAA 
and Air Corps. 

Engine laboratory location is be- 
ing sought by NACA officials; 
decision due as you read this, 
or before. 

Three shifts for a number of 
aircraft plants was ordered by 
War Department after waiting 
to get labor training program 
going. 

Sale of 10DC2 transports to the 
British by Eastern Air is fore- 
runner of further old-model 
sales of Boeings, Lockheed and 
others. 

Sen. Pat McCarran's resolution 
for investigation of Penn-Cen- 
tral crash was held up pending 
Lederer report. 

Passenger traffic growing rapid- 
iy. Accident had no bad ef- 
fect. One airline leaving more 
people on the ground than car- 
rying, for lack of space. Air- 
line equipment design may be 
frozen to make possible more 
deliveries. 
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MERICAN industry is striving 

day and night to be in a posi- 

tion to rapidly prepare this nation 

for any eventuality. Never have 

workers been so willing to cooperate 

whole-heartedly and effectively with 
the Government. 


We are all straining at the leash to 
go. “Men and Machines” are wait- 
ing! 

Fleetwings’ workers form a part of 
this unified effort. Many of them 
are trained in the operation of 
machines specially designed by 
Fleetwings’ engineers for the pro- 
duction of products for the aviation 
industry and other industrial ap- 
plications. 


Fleetwings is constantly enlarging its 
facilities and personnel in order to 
be geared to render its utmost efforts 
in giving national service. 
Fleetwings is especially qualified for 
the quantity production of stainless 
steel and aluminum alloy fixed and 
movable surfaces and _ hydraulic 
valve equipment as well as special 
parts requiring precision manu- 
facturing and dependable workman- 
ship. 
& 


DESIGN ENGINEERING 
FABRICATION 


en 


FLEETWINGS 
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BENDIX RTA-1 UNIT INCLUDES THESE FEATURES: 


TRANS MITTER— 10 channels, CONTROL—Remote or local 
50 watts, 2.5-13 megacycles METERING Facilities 


RECEIVER—10 channels, crystal- WEIGHS less than 75 pounds 


controlled, 2.5-13 megacycles 
SPACE OCCUPIES less than 2 
POWER SUPPLIES—Built in cubic feet 








a 


The BENDIX RTA-1 


TEN FREQ UENCY 
Aircraft Transmitter-Receiver 


CONCEIVED BY THE AIRLINES... 


Executed by Bendix in Cooperation with 


AERONAUTICAL RADIO, INC. 


(ARINC SPEC. 508-A) 


Radically new, the Bendix type RTA-1 communication unit marks a departure from previous 
aircraft radio systems. It’s development is a tribute to customer cooperation. The idea, born 
in an airline’s laboratory, was adopted by member companies of Aeronautical Radio, Inc. Spe- 
cifications were drawn, and Aeronautical Radio engineers cooperated with Bendix to produce 
the RTA-1 Aircraft Transmitter-Receiver. 










Light, rugged, and compact, the RTA-1 combines 10 crystal-controlled receiver and trans- 
mitter channels and integral plug-in power supplies into a single unit occupying less than two 
cubic feet, and weighing less than seventy-five pounds. 


Collective orders for 300 RTA-1 units have been received through Aeronautical Radio, Inc. 
for the airlines whose routes are shown below. Full information and technical data on the 
RTA-1 Communication Unit are available on request. 


-. 


“BENDIX RADIO CORE 
BALTIMOR ; MARYLAND, U- S.A. “GAR 






SATION 
ADDRESS: BENRAD 









I ited lines indicate routes of airlines SX 
sing other Bendix Transmitters and 
teceivers: American Export Airlines, 
New York to Lisbon—Mid-Continent 








\irlines—Northwest Airlines, Inc.— Pan Solid lines indicate routes of airlines using 
\merican Airlines, Seattle to Alaska— Bendix RTA-1 Transmitter—Receiver 
->ennsylvania Central Airlines—Trans- Units: Delta Air Corporation—Eastern 
Canada Airlines. Air Lines—National Airlines, Inc., 


—Transcontinental and Western Air, 
Inc.— United Air Lines Transport Corp. 



































































Little discussed, but vital to the best use of pro- 
duction capacity for Alcoa Aluminum sheet, is 
the high degree of 
standardization now 
obtaining in the 
aircraft industry. 
Because aircraft are 
now designed for 
standard sheet, be- 
tween 75% and Quality of Alcoa Alumi- 


lanl 
h num sheet maintaine 
807% of the Alcoa by thorough inspection. 





Aluminum sheet 

now used for aircraft is of standard size. 
Spectacular developments in sheet forming 

methods, particularly in the use of rubber in 

forming presses, indicate another important line 


of progress. 





These developments illustrate how the aircraft 








Rolling mills 
turning out 
Alcoa Aluminum 
sheet for air- 
craft production. 


industry has, over a period of years, been in prep- 
aration for quantity production. The industry 
has been trying out and learning. 

In these efforts, in standardization, in working 
with new tools, the 
men who make Alcoa 
Aluminum Alloys 
have co-operated 
energetically. That 
is the essence of the 
job; to produce Alcoa 
Aluminum Alloys in 


the forms and quality 





fitted to the require- 
Forming Alcoa Aluminum 


ments of the aircraft sheet with rubber die presses. 


industry. ALUMINUM 
Company or America, 2182 Gulf Building, 


Pittsburgh, Pennsylvania. 
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ply to an invitation, “We will 
be there.” Carl Lambert and 
Howard Goll, directors, have a 
300-ft. tent which will accommo- 
date 150 booths-full of acces- 
sories and stuff, while the 
smartest airplanes will stand 
outside on the $2,000,000 Mas- 
ter Airport. This glamorous 
combination is going to pull a 
big crowd, the boys think, and 
they’ve got 22,000 seats on the 
way. The 1941 show is num- 
ber 13. It’s going to run heavy 
to “social activity” and you can 
depend on that. Boy, shake the 
moth balls out of my tail suit, 
and oil my aeroplane. 


Calling Names 


Raymond U. Whitney, an enlisted 
man in the Army Medical Depart- 
ment, won the D.F.C. for subject- 
ing himself to exposure and ab- 
normal pressures in high altitudes 
during stratosphere flight experi- 
ments over a two-year period. 


300 RAF pilots arrived in Canada 
to participate in the Dominion’s 
training program. 


Cc. Joe Rust receives appointment 
as test pilot for Ryan Aeronauti- 
cal Co. Was formerly with Wil- 
mington-Catalin Airlines, and takes 
over work previous Soee by Paul 
Wilcox and Robert Kerlinger, who 
are now with Ryan School of 
Aeronautics. Good thing he’s not 
named Bill, because Ryan School 
already has nine “Bills” as pilot- 
instructors. 


Walter C. Marmon, chairman of 
board of directors of Marmon- 
Herrington Co., passed away on 
August 29. 


Roy Hunter and P. Robert Foseid 
are appointed to sales force of 
Gisholt Machine Co., handling the 
complete line. 


W. LG. Bayers is elected president 
of Noorduyn Aviation to succeed 
W. R. G. Holt, who remains as 
vice-president. Latter resigned to 
join Canadian Air Force. 


George M. Class is promoted from 
chief engineer to vice-president- 
engineering of Gisholt Machine 
Co.; Frederick L. Chapman is 
upped to sales manager, was pre- 
viously assistant sales manager. 





W. F. McGrath, eastern regional 
manager of TWA, is chairman of 
an aviation division for the Care 
of European Children, which will 
solicit funds from the air lines. 


Civil Aeronautics Administrator 
Donald H. sw Wel receives ap- 
pointment to N.A.C.A. 


Wilbur Shaw is to manage the 
aeronautic division of Firestone 
Tire & Rubber Co. He’s the win- 
ner of three Indianapolis auto 
races; is also a pilot. 


William Steigerwald and George 
Aligies, Lockheed engineers, are in 
Liverpool instructing English me- 
chanics in the assembling of 
Lockheed bombers. 


Craig ~ oe J. Bussell Pen- 
man, and y F. Lab are made 
superintendent of maintenance 
production manager, and chief 
chemist respectively of Copper- 


weld Steel Co.’s new plant at 
Warren, O. F 
Ralph O. Wirtemberg becomes 


eastern sales manager at the Bris- 
tol, Conn., office of New Departure 
Division of General Motors. F. B. 
Wasley is made manager of the 
New York office, Mark Goedecke, 
chief of the Philadelphia office. 


William Roose goes to Braniff’s 
Chicago office as traffic represen- 
tative. Tom Moule of Seiler, 
Wolfe &. Associates is promoted to 
vice chairmanship of the 18th 
annual conference of the National 
Industrial Advertisers Assn. 


Capt. Oliver M. Read, U. S. Navy, 
has been ordered to duty as Naval 
Attache and Naval Attache for 
Air at the American Legation, 
Ottawa. 


P. J. Christy succeeds A. M. Brown 
as manager of Philadelphia office 
of Chicago Pneumatic Tool Co. 
Brown manages new Washington 
branch. C. A. Diehl is made mana- 
ger of the Houston office. 


Dr. Edmund Rumpler, builder of 
the “Taube” plane used by the 
Central Powers in World ar I, 
died in Mecklenburg, Germany, 
on Sept. 10. He was 68 


Paul D. Niles leaves publishing 
business to become advertising 
manager of Braniff Airways, Had 
been in sales promotion end. 


BR. D. MacCart, chief engineer of 
Brewster Aeronautical Corp., was 
elected vice-president in charge 
of engineering. He developed pro- 
cedure for designing dive bomb- 
ers. 





THE BRAZILIAN AIR FORCE will get six new North American 
light attack bombers when this group of officers fly the ships 
back home. Front row, I. to r. Lieut. H. E. DaFonseca; Major 
J. S. Macedo, flight leader; Lieut. Manoel Borges Neves. Back 


row: Lieut. Roberto De 


Faria Lima; 


Lieut. Ricardo Nicoll; 


Capt. Oswaldo Balloussier, and Lieut. Aloisio Hamerly. 
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THE WASHINGTON 
WINDSOCK 


by BLAINE STUBBLEFIELD 

















Defense on Saturday Afternoon 


The national emergency is like adventure in the movies: 
all thrills and no worry. Just try to find the national 
defenders in Washington on Saturday afternoon. 


First time since World War an order for 1,000 airplanes! 
It went to Republic Aviation for their new pursuit for high 
altitude attack. The automobile industry passed that 
milestone in mass production maybe 40 years back. 


Airline pension and promotion plans are being streamlined 
in a number of cases, as operators hurry to outdo Army 
and Navy in presenting that “wonderful future in avia- 
tion” that we have been hearing about for 25 years. 


The way things look from here, Air Corps and CAA have 
really got together on civil pilot training. Col. Donald H. 


_ Connolly and Col. G. deFreest Larner, brought into CAA 


and NAA respectively, are probably behind the newly 
required pledge from CPT students that they will serve 
the Air Corps if called. 


Friends of Britain, who are in the know, are afraid that 
Germany, which now has the aircraft plants of France and 
Czechoslovakia beside her own, can, for a year or more, 
outbuild the combined plants of Britain, Canada, Australia, 
and the United States. Nazis have plenty of. materials 
of all kinds. 


Do you realize that aviation may not be the last word in 
transportation? Experts trying to devise pilot pension 
plans know that other industries saddled themselves with 
pensioners, decreased in size, and couldn’t carry the load. 
What about compressed air or vacuum tubes, or some- 
thing, for transportation? they ask. How do you know 
there will always be airlines? Well, how do you? 


The Stubblefield award for October goes to Northwest Air- 
lines for the most irrelevant news release of the month. 
It tells about hot dogs which the line is not serving on 
its planes. 


Forest fire parachuter stories are over-played. Only a few 
will be used in the West. High-point lookout posts are 
better. Likewise airplane forest patrol has limited future. 


Nazi air blockade of England is not working; ships come 
and go at will. British officials here can make you believe 
their loss statements are accurate, while Germans are 
80% exaggerated. But U. S. war officials now think Nazi, 
Czech, and French plane plants combined can possibly 
outbuild those of Britain, the U. S., Canada and Australia 
for a year or more. 


An expert tells us that New York expects about 2,000,- 
000 scheduled air traffic movements, (takeoffs plus land- 
ings) in 1945; that LaGuardia will have to carry the full 
load; that the field is already saturated. There will be 
big airport doings next few years. 


High octane gasoline will be stored for emergency if the 
Defense Commission has its way. The Civil Aeronautics 
Authority suggested storing blending agents only. A stand- 
ardization agreement is being worked out between all con- 
cerned. The fact that the U. S. is so interested in future 
supply of airplane gas is cited to prove that Germany must 
be having trouble. 



















































































































































Gravelly Point Progress 


WASHINGTON (AvIATION Bu- 
REAU)—Westinghouse is doing 
the complete lighting job on 
Washington’s new national air- 
port. Included in the contract 
are 400 various colored lights 
for traffic and control, bound- 
ary lights, obstruction, range, 
flood, beacon, ceiling projector, 
interior fixtures. The whole 
outfit costs $100,000. Every 
light can be switched from a 
single board. 

Replacing the conventional 
wind tee, Westinghouse is work- 
ing out a new type of wind in- 
dicator for Washington; it will 
be called a smoke pot. 

During September the presi- 
dent gave the signal for a group 
of airline planes, carrying As- 
sistant Secretary of Commerce 
Robert H. Hinckley and other 
officials, to land on the new 
750-acre Gravelly Point field, 
whose north-south runway is 
6,855 ft. long. Planes of Amer- 
ican Airlines, Penn-Central, 
Eastern Air Lines, the Civil 
Aeronautics Board, and _ the 
Army and Navy participated. 
This marked the official dedica- 
tion. Date the airlines would 





move on was not set at this 
writing. The field was sched- 
uled for completion about Nov. 
1, with final trimmings next 
spring. 


Flying Horse Trade 


like horse-trading 
you'll like this. The Civil 
Aeronautics Board fixes rates 
on U. S. mail flown to foreign 
countries. But the Postmaster 
General fixes rates on mail of 
foreign countries flown to the 
U. S. by our own lines—mean- 
ing Pan American Airways. 
Further, it is the PMG’s job to 
collect from foreign countries 
what they owe PAA for carry- 
ing their mail to us. Well, a 
good many countries in Europe 
haven’t paid, as you might 
guess. 
a million dollars, and PAA 
wanted it. So Congress passed 


If you 





They owed PAA about | 


PAA’s pay check any tuume. It’s 
a good trick if you follow it. 


A $1,400,000 improvement pro- 
gram is now under way on 


| Lindberg field, San Diego, Calif. 


Runways are being lengthened, 
graded and surfaced in prepar- 
ation for test flights of the 
four-engined bombers being 
built by Consolidated Aircraft 
Corp. 


Sperry Gyroscope has leased 
Curtiss-Wright’s Garden City, 
L. I., plant for use as a re- 
search laboratory. All Sperry 


manufacture will still be in the | 


Brooklyn plant. 
Menasco Moves 


Menasco Manufacturing Com- 
pany, Los Angeles, moved 
into its new Burbank factory 
during September. The new 
plant, modern throughout, pro- 


a law enabling the PMG to pay | vides 63,500 sq.ft. of floor space. 


PAA the million now, and col- 
lect it later from Europe. But 
—Congress took notice that the 
United S 
$15,000,000 a year for carry- 


| 


2s pays PAA about | foundry which is manufactur- 


ing our own mail, and, if the) 


PMG can’t collect from Europe, 
he can deduct the million from 


The present factory of 43,000 | 


sq.ft. area will be maintained 
for operations of the Menasco 


ing alloy castings for the air- 
craft industry using the An- 
tioch process. A. E. 


Menasco president, has 


Knudsen and Gen. Arnold Inspect the Aircraft Plants 


William S. Knudsen production head of the National Defense 
Commission, and Gen. Arnold, Chief of the Air Corps, take a 
fiying look at the industry. Upper left, they are being shown 
through the Gienn Martin plant, Mr. Martin between them, 


huge fiying boats in background. 
S. Wright at left, they look with pride at the P-40’s rolling 


72 


Lower left, with Burdette 









Fe 


off the line at Curtiss-Wright plant at Buffalo. 


Shelton, | 
an- | 


|nounced sale of 400 new 
|Menasco Model D-4 engines to 
| Canada for approximately 
| $750,000. This brings total 


| backlog to about $3,500,000. 


\West Coast Airports 


Despite the existing need for 
|rapid expansion of airport fa- 
|cilities it appears that many 
| existing airports will not be 
|allowed to continue to exist 
| without a life-and-death strug- 
gle. Last year the Dycer Air- 
| port in Los Angeles was closea 
by the city following abate- 
ment proceedings initiated by 
the City Attorney. 
| Now citizens of Gardena, 
| Calif., are seeking to abate the 
Gardena Valley Airport as a 
public nuisance and have peti- 
tioned county authorities to 
take action. 

Meanwhile a protracted fight 
continues over continued opera- 
tion of Alhambra airport. An 
abatement suit to stop its oper- 
ation has been filed in Superior 
Court by Huber Knight and his 
wife. The complaint was 
brought against Western Air 
College and Airport Manage- 
ment, Inc., operators of field. 


Upper right, 


Robert Gross, president of Lockheed, at left, shows off the 
new 500 mile-per-hour P-38. Lower right, at the Farmingdale 
plant of Republic, left to right: J. L. McClane, v.p. and g.m. 


of Republic; 
Alexander Kartveli, v.p. and 


W. Wallace Kellett, president; 


Mr. Knudsen; 
designer; and General Arnold. 
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Aircraft Buying Plan 


Becomes Definite 


Nearly two months after it 
was first announced that the 
armed forces had settled on just 
what planes and engines they 
wanted to standardize on, the 
public is beginning to get a 
glimpse of the program. Only 
phase definitely announced is 
the plan for air-cooled big en- 
gines: 40,000 are wanted in 
the next two years about equally 
divided between Wright and 
Pratt & Whitney designs. This 
follows the accepted procedure 
of having two types of each 
item needed. 

Still largely unsettled is the 
program for liquid-cooled en- 
gines, though it is generally 
assumed that GM’s Allison will 
take about half the load and 
Packard’s Rolls Royce the other 
half—with Ford’s unofficial and 
still theoretical liquid engine 
still an unknown factor. About 
6,000 Rolls Royces are believed 
definitely scheduled. 

No authoritative statements 
have been made on plane types 
desired, but orders on the early 
program for which appropria- 
tions were completed in June, 
and first orders under the full 
program seem to reveal some 
phases of the pattern. 

Definitely part of Army’s 
pursuit squadrons will be Lock- 
heed’s P-38E, Curtiss’s P-40D, 
Republic’s P-44, and Bell’s P- 
39; Army has apparently re- 
solved its doubts about the 
radical design of Bell’s Aira- 
cobra and is buying them in 
quantity. 

As a two-engine ship there is 
the P-38E. Lockheed’s ship is 
a new two-seater version of the 
P-38 and is said to be capable 
of 500 m.p.h. 

The P-40 and P-39 are beth 
single-place single-engine jobs 
using liquid-cooled engines. The 
P-44 provides an air-cooled en- 
gine alternative and is, more- 
over, especially designed for the 
high altitudes at which bombers 
are now operating. 

Navy fighter plans are not so 
well established, but it is clear 
that a Grumman (probably the 
Skyrocket) will occupy an im- 
portant place. 

On heavy bombers, Boeing’s 
four-engine B-17E has been 
bought in largest quantities, 
but Consolidated’s similar B- 
24D has also been ordered. Me- 
dium bombers and attack bomb- 


North America’s AT-6A is 
the main reliance for advanced 
trainers, while Vultee, with its 
BT-13A, provides most of the 
basic trainers. Primary train- 
ers, as might be expected, are 
more split up. 

Army and Navy between 
them want 41,500 air-cooled en- 
gines in the 500-2,000 hp. range, 
and have made arrangements to 
get them from Wright, Pratt & 
Whitney, and Ford. P & W, 
which is doing all its negotia- 
tion with Navy, will furnish 
17,000 of the engines. Ford is 
settling details with the Army 
on a program to build 4,500 en- 
gines on the P & W 2,000-hp. 
design. Wright, which is also 
dealing with Army, will handle 
20,000 Cyclone and Whirlwind 
engines. 

To handle its share, Pratt & 
Whitney will undertake a 400,- 
000-sq.ft. plant expansion (ad- 
ditional to 700,000 sq.ft. already 
this year). The company will 
meet the $15,000,000 cost of 
buildings, while Navy will pay 
for and retain title to $7,000,000 
or $8,000,000 worth of tools. 

Ford is paying for his own 
$11,000,000 plant (of which 
about $7,000,000 is for tools.) 
He is to pay P & W a nominal 
license fee of a dollar an engine. 

The Wright engines involve 
expansion of more than 1,000,- 
000 sq.ft. and will cost about 
$90,000,000 to be financed 


Republic at Farmingdale, N. Y¥ 





2% oe ‘ a> 
Wide World 
GREAT THINGS ARE PROMISED of this new YP-43, made by 


. How fast it is the Army won't 


say, but it tops anything ever made by Republic. 





tion, have been talking with 
Army and Navy about a civil 
air reserve and something is 
likely to come of it. 

In case of military operations 
on this country’s borders or 
within the states, all non- 
scheduled flying, other than mil- 
itary, might have to be 
grounded. If the thousands of 
planes and pilots capable of 
serving aS messengers, trans- 
ports, observers and relief in 
disaster could be mobilized, so 
much the better. An experi- 
enced contingent of women fliers 
also could be organized into the 
reserve. 


Parachute Manufacturers 





through an RFC defense loan. 


Civil Air Reserve | 
Gill Robb Wilson and Col. | 
G. De Freest Larner, of the 


National Aeronautic Associa- | 


Stearman at its Wichita plant. 


of schedule. 





ers are still open. 
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| Drop Into Washington 


For the first time parachute 
manufacturers were called to 
Washington by the Defense 
Commission to discuss plans for 
future production. After in- 





A NEW SHIP EVERY THREE HOURS is being turned out by 


Over 1500 of these trainers 


have been ordered in the past year. Deliveries are 35% ahead 


formal sessions, Commission 
| officials indicated that existing 
| plant capacity appears ample 
'to meet potential requirements. 
| A special interdepartmental 
| committee was formed, how- 
lever, to determine more ac- 
|curately the probable numbers 
|and types of parachutes which 
| will be needed by the Army, 
| Navy, CAA, foreign buyers and 
private flying schools. Mean- 
while, manufacturers agreed to 
| submit detailed data on pro- 
| duction facilities and délivery 
| rates. 

| Navy Airbases 


(Continued from p. 67) 


| short-range liaison planes in 
|connection with mechanized 
units. Six Stinson 0-54s are 
| being used in the experiment. 

The 0-54 is a military version 
| of the Stinson 105, powered with 

a Continental A-80 engine de- 
|veloping 80 b.h.p. at 2,700 
| r.p.m. 

Other national defense devel- 
|}opments during the month in- 
cluded a White House procla- 
;mation adding to the export 
/control list all plans, specifi- 
| cations and descriptive or tech- 
nical information of any kind 
>a aircraft and aircraft engine 
| design and construction as well 
| as equipment used in the pro- 
| duction of aviation motor fuel 
and tetraethyl lead, or plans 
and specifications used in the 
design, construction or opera- 
tion of such equipment or in 
connection with such processes. 

The FBI meanwhile offered 
war industries advice on how te 
safeguard against sabotage; the 
Navy asked Congress for av- 





| thority allowing naval agents 
to wi ea 
work with civil 


officers in 
law enforcement where naval 
interests are affected. 





















































































Aviation ABROAD 





















' Left: TWO DOZEN 250 POUND 

BOMBS are going into this 
Wellington bomber before it 
takes off on its mission to the 
continent. 


Right: RECENT RAIDS OVER 
LONDON brought the first of 
these four-engined Junkers 90 
transport-bombers. These ships 
can carry 40 men, or a sizeable 
load of heavy bombs. 


Acme 


Below: THE NEW FOCKE- 
WULF Fw _ 187, twin-engined 
fighter. It is powered either 
with DB 601 or Jumo 211 en- 
gines. Top speed is said to be 
about 362 m.p.h. The shutter 
speed of the camera has caught 
the propeller tips ahead of the 
hub. 


Keystone 





British Combine 





SENIOR OFFICERS OF THE Canadian Air Force and members 
of the United Kingdom Air Liaison Mission welcomed technical 
officers of the U. S. Air Corps in Ottawa, where they had flown 
in an Army Douglas transport. Purpose of the visit was to 


we PE Pee BF Be OES TEE | ram inspect and fly the Supermarine Spitfire. 





Keustone 







Official British Air Ministry Photo 
ONE REASON WHY the Lockheed bombers are getting such a 
fine reputation in England. This ship was severely damaged 
during the Scandanavian operations, but despite gaping holes U. S. Air Corps pilots looking over the Spitfire in Ottawa. The 
in the wings it returned safely to its home base. ship is powered with the 1030 hp. Rol!s-Royce Merlin engine. 
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ON SCHEDULE 


This column is a new feature in “AVIATION”—its purpose 
is to give the readers an inside look behind the scenes of 
transport aviation all over the world; its aim, giving con- 
structive news and furthering the use of the airplane as 
general method of transportation, which, after all, should 
be the aim of any one connected with this vast industry. 


by ‘VISTA’ 


Let's take a look at the remains of European commercial 
flying this month, but I warn you that the news is not very 
encouraging. The Swedish ABA is flying a few lines, but 
is strictly limited in its sphere of operations; according 
to unofficial news, Germany is fighting to maintain some 
of its extensive network of lines within “Greater Germany”, 
with a new line to Lisbon from Berlin just opened. The 
Italians are trying to hang on as well as they can, and so 
far seem to be succeeding to some extent. England is 
quietly, but successfully maintaining its far-flung empire 
routes, including a daily service to Lisbon, flown now with 
some DC-3’s chartered from KLM in London when Hol- 
land was invaded, a regular service to New York and of 
course, Canada, for official passengers, flown with the 
familiar Short flying boats (Airways Atlantic’s Short “C” 
Class boats were requisitioned for Patrol duty by the RAF). 


Holland's commercial airline, KLM, is completely out in Eu- 
rope, as are the Belgian SABENA, Norway’s DNL, and 
Denmark’s DDL, and Switzerland’s Swissair, who have 


nowhere to fly to under the present conditions. Of these, - 


KLM is in the best position, possessing routes all over 
the world, and is still flying from Palestine to Java and in 
South America. 


As usual little is known about Russia’s commercial air- 
lines, but they probably are-continuing as usual and as 
well as they can. Of course, the commercial companies 
in Austria, Czecho-Slovakia and Poland, listed as the 
“Oelag”, CLS and “Lot” respectively, disappeared from the 
map as the land-grabbing gained momentum in Europe. 


it is interesting and instructive also to take a look at the 
number of American built transport planes which were 
being used in Europe at the time that the war’s labor pains 
were beginning to be felt. In all, there were some 25 
Lockheeds, in use in England, Holland and Poland; while 
there were well over 60 Douglas DC-2 and DC-3 transports 
in use by such a varied congregation as Holland, Sweden, 
Switzerland, Russia, Czecho-Slovakia and Belgium. Of 
these, about 15 Lockheeds and at least 25 Douglases, most 
of the latter in Holland, fell into Germany’s hands. 


In last October's issue a very complete story was given 
about the KLM workshops located at the Schiphol airport 
near Amsterdam; it is known now that these shops, once 
considered the best equipped outside of America, and boast- 
ing the most modern American overhauling tools, . have 
been completely destroyed, not so much by the German 
bombardment during Holland’s invasion as by repeated 
English attacks. The Germans themselves were very care- 
ful not to hit anything that might be some use to them, and 
succeeded 100 percent, and immediately after Holland’s 
occupation most of the ultra-modern equipment was re- 
moved, and is now spread over a number of garages in 
Amsterdam, together with its staff of 400 mechanics. 


So it is a sorry sight that meets the eye in Europe, while it 
is quite sure that many of the lines will never fly again, 
should the Axis powers gain control of this continent. 
Should things turn out the way all America wishes, then 
an enormous and grateful task awaits America’s airlines 
and industries, rebuilding Europe’s airlines with American 
equipment, and perhaps with American personnel. 
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THE AIRCRAFT SAFETY NUT 
.. available in types and 
sizes for any fastening 


| engineers now draw upon 
more than ZOO combinations of type. size, 
thread and material ... to select the Stop Nut 
best suited for each fastening job. Complex 
requirements have produced wide variations 
in design, but every nut incorporates the 
basic Elastic Stop element... the resilient 
bone-hard fiber collar which holds the nut 
tight by eliminating all thread play. 


In thirteen years of use, these nuts have 
layed a big part in making aviation safe. 
Their self-locking action is automatic and 
thus is not subject to human failure. Vibra- 
tion and hard service cannot break it down. 


Further, Stop Nuts effect important econo- 
mies in manufacture and upkeep. Single-unit 
construction saves time in original applica- 
tion, and fastening maintenance is reduced to 
a negligible point. When removed, the nuts 
can be used over and over again, always 
retaining their full locking effectiveness. 


Their present use on all military and trans- 
oo airplanes is the recognition accorded by 
erica’s aviation industry. 







rite for 56-page Catalog containing a graphic 
em Wcstesctiee o the Elastic Stop aE ay test 
Cie» and application data, and a complete listing of 






the nuts available. 


ELASTIC STOP NUT CORPORATION 
2320 VAUXHALL ROAD e UNION, NEW JERSEY 


SELF-LOCKING 


f 1 


NUTS 















Aviation PEOPLE 





SPEAKING at the official dedication of Consoli- 
dated Aircraft’s huge new buildings (San Diego, 
Cal.) on Labor Day, Major Reuben H. Fleet, com- 
pany president (I.) took occasion to condemn 
peace-time conscription of plane plants as a deter- 
rent to further expansion. Edgar N. Gott acted as 
master of ceremonies, and Rear Admiral Charles 
Blakely (r.) dedicated the plant to preparedness. 


REMEMBER Richard R. 
Stoddart, who did such 
a swell job as_ radio 
engineer on Howard 
Hughes World flight? 
He’s new head of Lear 
Avia’s Pacific division; 
in radio since 1915. 


THE MACKAY AWARD, for “the most meritorious 
flight of the year”, was presented to eleven Army 
Air Corps officers and men. 
Major Caleb V. Haynes, flew during bad weather to 
Chile, laden with medical supplies for the victims of 
the earthquake of February, 1939. L. to r.: Assistant 
Secretary of War Patterson; General H. H. Arnold, 
Chief of the Air Corps; Major Haynes. 
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NEWLY CREATED 
SAE Aeronautical 
Standards Board for 
National Defense has 
as chairman Theodore 
P. Wright. The new 
board will develop air- 
craft standardization. 


International League of Aviators designated Jac- 
queline Cochran and Alexander de Seversky world’s 
outstanding flyers for 1939,—the former for five 
national and two international records and a blind 
landing; the latter for plane and equipment develop- 
ments and numerous records. Lt. Col. Robert Olds 
receives special trophy as commander of the Air 
Corps’ South American flights. 


Loomis Studio 
ADEL PRECISION 
PRODUCTS CORP. 
has ejected Henry S. 
Tenny a director and 
plant superintendent. 
He was founder of 
American Rola _  Co., 
makers of aircraft radio. 


Wide World 


A bomber, piloted by 


2,000,000 miles of flight 
over 20 years, without 
injury to passenger or 
plane, won for E. Ham- 
ilton Lee, veteran pilot, 
the annual merit award 
of The Assoc. of Men 
With Wings. 


WITH WRIGHT AERO- 
NAUTICAL CO. since 
1927, William W. Fin- 
lay will manage com- 
pany’s new factory at 
Lockland, O. Plant will 
have productive capac- 
ity of 1000 monthly. 


NEW PRESIDENT of 
Greenfield Tap & Die 
Howard M. 
last 
associated 
with Harris - Seybold - 
Potter Co. He succeeds 
D. G. Miller, chairman. 


Corp. is 
Hubbard, for the 
ten years 


i 


HEADING Chicago 
School of Aircraft In- 
struments, new division 
of Snyder Aircraft 
Corp., is Dan S. Tilden, 
former supt. of instru- 
ment maintenance for 
American Airlines. 


FRED PAGE has been 
appointed general su- 
perintendent of main- 
tenance for United Air 
Lines. He had previ- 
ously been maintenance 
superintendent of the 
line’s western division. 


WARNER G. TILSHER, 
newly appointed factory 
manager of Taylor-Win- 
field Corp., has been ac- 
tive in development and 
manufacture of aircraft 
fabricated by resistance 
welding. 
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structurals § 
to bridge the sky... | 


@ These tail surface structures of .012” process that permits the retention of the 

Republic ENDURO* Stainless Steel were original physicals of the metal is fast 

made by the “SHOT WELD” process. This moving American airplane construction 

combination of a metal inherently suited to new highs in production, perform- 
=to airplane service and a fast fabrication ance and safety. 


For structural members, Republic 
ENDURO is ideal. Its tensile strength (up 
to full hard —185,000 pounds) provides 
an extremely high strength-weight ratio. 
It maintains its high physical properties, 
even when subjected during emergency 
to elevated temperatures. It is tough— 
resists shock. And because of its resis- 
tance to corrosion, no weight-increasing 
lacquers are required. 





Many manufacturers of both civil 
and military aircraft recognize and are 
taking advantage of these unique char- 
acteristics of ENDURO—using it, not 
only for structurals, but also for fire 
walls, collector rings, fuel tanks, 
supercharger parts, pontoons, boilers, 
ammunition boxes, bomb chutes and a 
multitude of other parts. 














It will pay you to explore the possi- 
bilities that this long-lasting metal holds 
for the planes that bear your name or for 
the parts you manufacture. Republic’s 
metallurgical staff will gladly give you 
the results of its experience. Write 
Republic Steel Corporation, General 
Offices: Cleveland, Ohio; Alloy Steel 
Division, Massillon, Ohio. 














BERGER MANUFACTURING DIVISION 
NILES STEEL PRODUCTS DIVISION 
STEEL AND TUBES DIVISION 
UNION DRAWN STEEL DIVISION 
TRUSCON STEEL COMPANY 






*Reg. U.S. Pet. Off. 








.... pioneer in the development of 
electric furnace steels—both alloy and 


stainless—and, today, the world’s largest 
BE Ee ES ees eee 


MADE BY... 
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A few months ago we printed a whopper of less than 50 words. This one has several hun- 
dred and is about as long as we have room for. Between those two points, lies opportunity 
... the chance for any Perch fan to win a specially illustrated Whopper Diploma for the 
month’s extravagantest yarn about Gulf Aviation Gas. Start dreaming up yours... today. 


Major Al Williams, alias ‘“Tattered Wing-Tips,’’ Mg@gr., 
Gulf Aviation Products, Gulf Building, Pittsburgh, Pa. 
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Back in the days when heads first ceased 
being things to hit with clubs and were 
initially used to think with, some Stone- 
henge Euclid whipped up this one. 


_M,ORE 

MO,NEY 
If each letter stands for a digit, and the 
whole business for an addition, what are 
the numbers? 

Send in your answer for correction with 
the time it took you to solve, in minutes and 
seconds. Remember, the trick is not to do 
it... but to do it fast. 


G STANDS FOR STAMINA 


No...we're wrong. It’s Gulfpride Oil that 
G stands for in the aeronautical primer. 
But Gulfpride stands for stamina with 
hundreds upon hundreds of airline and 
rivate pilots. Because they've found out, 
way up there where it really counts, that 
the Alchlor process used exclusively in 
Gulfpride is more than just a scientific 


ms trick. 

t’s the honest-to-gosh means of re- 
moving up to 20% more carbon and 
sludge-formers from Gulfpride’s 100% 
Pennsylvania. The resu/t?—the world’s fin- 
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est and longest-lasting oil for planes! 


THIS MONTH’S WHOPPER 


Dear Major: 

As manager of Helicopter Hyde, whose 
wrestling career has recently been cut short 
as the life of a small neutral nation, I wish 
to inform you you're being sued. For $769.68. 
The which is the sum Helicopter expected 
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to get from his next 18 scheduled fights with 
Soarin’ Sid Ward (also under my manage- 
ment). 

You see what Helicopter does—or did— 
is to travel from town to town where they 
have boxing shows. Just before the final 
bout, Helicopter climbs into the ring and 
offers to fight any man in the audience Noth- 
ing-barred -but-blackjacks-over-13%-ounces 
Rules. Whereupon Soaring Sid tosses in his 
checkered cap. 

The crowd, thinking it’s im— impro— 
thinking it ain’t staged, gets a big bang out 
of it. Especially when Helicopter whirls Soar- 
in’ Sid over his head in a airplane spin, let- 
ting him fall with a crash you can hear all 
the way back to the rear of the “Ringside” 
section. Then I collects our dough (plus any 
bets I been able to make while the boys is 
shucking their clothes), Helicopter helps 
Soarin’ Sid push any misplaced ribs back 
into place, and off we go to the next town. 

We been doin’ it for years. Helicopter and 
me, that is. Every so often somepin’ im- 
portant gets broke in one of the fall boys. 
Then we got to scare up a new one, floor- 
walking in a bargain basement or working 
as a subway guard. We used to try for coal 
heavers and steel puddlers. They was-a-more 
refined type but fragile. 

Fact is, we haven’t needed anyone new for 
quite a while. You see, this Soarin’ Sid is a 
stayer. So tough he always took his pre-fight 
massage with regular Gulf gasoline instead 
of alcohol. Claimed it was the only thing 
this side of acid that’d make his skin tingle. 

Lately he’s been complaining that Heli- 
copter’s spins have made him so durable (or 
numb) that even your No-Nox gas has no 


effect. So last night in Left Hand, West Vir- 
ginia, we stops at the airport and buys Sid 
a gallon of Gulf Aviation Gas. 

Major, it worked fine. Soarin’ Sid felt good 
and that made Helicopter feel good. After 
the usual challenge they went into the ring 
like amateurs . . . threw each other playfully 
all over the first six rows. Though I did 
notice Sid was only throwin’ Helicopter with 
one hand. 

Finally, come the airplane spin. Helicopter 
grabbed Sid, hoisted him overhead and be- 
gan to twirl. Right there that Gulf Aviation 
Gas got in its dirty work. Before we know 
it, those two are whirling so fast that Sid’s 
body acts as a propeller and both of them 
rise right off the ground . . . climb right up 
to the rafters before Helicopter realizes he 
ain’t standing on nothin’. He looks down, 
gets scared and lets go. Down he goes. 

And, with no one to keep him whirling, 
down goes The Soarer, right on top of him. 
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Major, it’s terrific. Sousa’s band and a trained 
seal act couldn’t wow an audience like that. 
They stood on their chairs and cheered for 
six minutes. 

Helicopter will be flat on his back for eight 
months. What the concrete floor didn’t break 
(they went through the ring), Sid did when 
he landed on top. So I’m suing. 


James W. Spalding 


P.S. You don’t need to worry none about 
Soarin’ Sid. That G.A.G. made him so tough 
he’s picked up a nice temporary job in a 
carnival letting folks try to drive spikes in 
him. 





Gulf Oil Corporation and Gulf 
Refining Company... makers of 


\ GULF 
\ AVIATION 
PRODUCTS 
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Aviation MANUFACTURING 





—— 


Army Progressing on 19,000-Plane Program 
Military Production 3000 a Month by July, 1942 


Here is a tabulation of Army 
and Navy orders for planes and 
engines since June 1 to date of 
going to press. It may be a few 
squadrons of planes or millions 
of dollars wrong. There wasn’t 
a summary of orders existing 
in Washington the day we did 
this one. 

Still waiting on the excess 
profits tax and plant amortiza- 
tion legislation, the War De- 





partment repeated its “letter- 
of-intent” plan used in connec- 
tion with the “4247-plane” pro- 
gram—that is to get going on 
the new program, it fired 
“speed-up” letters at 21 plane 
and engine and accessory manu- 
facturers, telling them what 
approximately is to be ordered, 
so that they can buy tools and 
equipment. The letters of intent 
and the present speed-up letters 


War Department 


No. Type Contractor Date Amount 
550 Pursuit Planes Bell Aircraft Corp. Sept. 14 $19,896,668 
1000 Pursuit Planes Republic Aviation Corp. Sept. 14 56,499,924 
600 Airplane Engines Packard Motor Car Co. Sept. 14 62,448,000 
540 Pursuit P40 Curtiss Wright Sept. 13 19,688,287 
150 Training Curtiss Wright Sept. 13 4,221,069 
46 Transport Cargo Curtiss Wright Sept. 13 12,410,116 
Engines Lycoming Sept. 13 5,120,997 
Bomber, heavy, 4- 
engine: 
56 B-24D. Consolidated Aircraft 
2 Corporation Aug. 16 14,861,342 
277 B-17E. Boeing Aircraft Co. Aug. 30 70,449,955 
20 Bomber, ey at- 
tack: A-20A Douglas Aircraft Co. Inc. June 14 
410 Pursuit, 2-engine: 
P-38E. Lockheed Aircraft Aug. 30 30,278,787 
Trainer, Primary: 
75 PT-13B Stearman Aircraft Div., 
Boeing Aircraft Co. Aug. 16 
225 PT-17 Stearman Aircraft Div., 2,041,947 
Boeing Aircraft Co. Aug. 16 
100 PT-19A Fairchild Aircraft Div., 
Fairchild Engine & 
Aeronautical Co. Aug. 16 1,038,300 
200 PT-20A Ryan Aeronautical Co. Aug. 28 2,074,284 
600 Trainer, basic: 
BT-13A Vultee Aircraft, Inc. Aug. 28 7,438,782 
Trainer, advanced: 
637 AT-6A North American Avia- 
150 tion, Inc. Aug. 14 11,335,631 
0 Teaneborts, C-45 a} Beech Aircraft Corp. Aug. 28 4,847,217 
67 <AT-7 Beech Aircraft Corp. Aug. 16 3,410,746 
33S AT-8 Cessna Aircraft Co. July 19 900,378 
6 Observation, short- 
range liaison: 105 Stinson Aircraft Co. Aug. 24 
1 Rotating wing, 
autogiro: XR-1 Platt-LePage Aircraft 
Corporation July 19 


_ 120 Pursuit Airocobra 


Bell Aircraft Corp., with 
parts 
Continental Motors Corp. Aug. 16 


Sept. 10 4,962,270 
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Engines 1,090,894 
Engines, Model 
R-1820-65 Wright Aeronautical Corp July 3 1,488,272 
Engines Continental Motors Co. Sept. 10 1,370,311 
Bombers and spare 
parts Glenn L. Martin Sept. 16 14,269,646 
Training planes 
parts Boeing Aircraft Co. Sept. 16 6,934,096 
Bombers parts Boeing Aircraft Co. Sept. 16 59,762,850 
Pursuit planes 
parts Lockheed Aircraft Sept. 16 15,646,450 
Transport planes 
parts Douglas Airplane Co. Sept. 16 20,229,184 
Training planes 
Parts Beach Aircraft Corp. Sept. 17 13,115,138 
Airplane engines Wright Aeronautical Sept. 17 6,829,144 
3000 Rolls Royce en- 
gines Packard Motor Co. 62,488,000 
(6,000 Rolls Royce for British Packard Motor Co., $125,000,000) 
Navy Department 
600 Utility-transport Beech Aircraft Corp. June 12 $258,221 
- Primary trainers Naval Aircraft Factory June 12 No contract 
a Advanced trainers North American Aviation June 21 
; 0 Primary trainers Stearman Aircraft Div., Boe- 
oS ing Airplane Company July 1 3,779,628 
3 1 Primary trainers Spartan Aircraft Company July 10 1,859,880 
43 Fighting Grumman Aircraft Eng. Corp. Aug. 5 7,260,280 
10 Utility-transport Grumman Aircraft Eng. Corp. Aug. 3 
1 Patrol-bomber 
_ (experiment) Boeing Airplane Company June 29 
504 Transport Lockheed Aircraft Corp. Aug. 27 117,668 
“ass Engines, R-670-4 Continental Motors July 1 1,442,275 
“1 Engines, R-680-8 Lycoming July 1 1,527,084 
50 Engines, R-760-8 Wright July 8 562,951 


*Engines ordered since July 1, 1940 





cover only additional equip- 
ment. Actual plant expansion 
amortization will hinge on law 
that is pending. 

Meanwhile Defense Commis- 
sioner Knudsen, on an inspec- 
tion trip with Air Corps Chief 
Gen. Arnold, said the defense 
schedule calls for peak produc- 
tion of 3000 planes per month 
by July, 1942, and by April of 
that year a total of 33,000 
planes should have been built, 
of which 14,000 will have gone 
to Britain. Of the 19,000 for 
the U. S. 60% will be combat 
types, and the rest will be cargo, 
transport, and trainer planes. 
The present output of engines 
is 2200 a month. By July, 
1941, this figure should be 
3500 per month. 

Referring again to current 
orders, the War and Navy deals 
for 20,000 Wright and 17,000 
Pratt & Whitney engines are 
not orders, but merely agree- 
ments, which, no doubt will be- 
come orders. 

The new Army airplane pro- 
gram under the big appropria- 
tion is 14,394 airplanes costing 
$815,000,000; 28,282 engines, 
$337,000,000; and propellers 
and blades costing $57,000,000. 


South American NA-44’s 


Marking the first aerial de- 
livery of American-made air- 
craft to Brazil, six North 
American NA-44 low-wing at- 
tack bombers headed south from 
Los Angeles airport early in 
September with Brazilian Army 
officers at their controls. Lead- 
ing the flight was Major J. S. 
Macedo. Nineteen stops for re- 





fueling and inspection were 
scheduled for the 10,000 mile 
delivery trip extending through 
Mexico, Central America, Co- 
lombia, Ecuador, Peru, Chile, 
Argentina, and Brazil, The 
Andes were to be crossed near 
Mendoza, at an altitude of 165,- 
000 ft. The NA-44 attack 
bombers are powered with 550 
h.p. Pratt & Whitney Wasp 
engines which give them a 
speed of 215 m.p.h. and range 
of 1100 miles. According to a 
statement by J. H. Kindelber- 
ger, North American president, 
the entire order of 30 attack 
bombers will be delivered to 
Brazil by such “fly-away” 
methods. 

The six attack bombers built 
by North American Aviation, 
Inc., for the government of Bra- 
zil, left Los Angeles Airport 
Sept. 11, as the first contingent 
of a fly-away delivery of 30 
North American bombers for 
Brazil. Major J. S. Macedo, of 
the Brazilian air force led the 
formation, which plans to make 
the 10,000-mile trip in fifteen 
days with twenty stops en 
route. Louis B. Bouchelle, Jr., 
North American’s South Ameri- 
can representative, flew one of 
the planes and the balance were 
flown by Brazilian army officers. 


Increase in Vultee capitaliza- 
tion to permit acquisition of 
Stinson and Barkley-Grow from 
Aviation Manufacturing Corp., 
announced last month, has been 
approved by Vultee  stock- 
holders. Expansion of Stinson’s 
Nashville plant is expected in 
the near future. 








A ROW OF P-40s in the final assembly wing at the Curtiss 


plant in Buffalo. 


In addition to its previous orders, the War 


Dept. signed a contract recently for an additional 540 of these 


fast fighters. 
movable dollies. 


Many are going to England. 


Fuselages rest on 


As ship reaches the rear of this line it is set 


on a wing section, a row of which are seen at left. 
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Plant Financing 


Detailed procedures by which 
financing of defense plant ex- 
pansions is to be handled are 
still unsettled as we go to press. 
But the money is there and is 
already being handed out to 
many manufacturers. One or 
two things are clear: The gov- 
ernment, one way or another, 
is going to pay within the next 
five years the cost of arma- 
ment plant. No manufacturer 
is going to have to take any 
risk of losing his own capital 
if he doesn’t want to. But on 
the other hand there is a good 
chance that termination of the 
emergency (if and when) will 
find the government owning 
most of the munitions and air- 
craft capacity in the country. 

Major points still in the air 
are Congressional action on 
the defense commission’s 
“bankable contract,” and allo- 
cation of function between 
Army and Navy’s 30 percent 
advances, the RFC, and the 
RFC’s creation—the Defense 
Plant Corp. 

Meanwhile, if you think you 
are in the defense business, 
want money, and don’t know 
where to start, the best thing 
is to go to the nearest local 
RFC office. The confusion in 
Washington won’t interfere 
with your loan. 

The bankable contract is 
simply NDAC’s _ recognition 
that the government is going to 
have to pay for plant anyway. 
Instead, therefore, of doing it 
through including an amortiza- 
tion item in the price of the 
armament manufactured, the 
commission would attach to 
each defense order a separate 
contract agreeing to pay the 
cost of plant in five annual in- 
stallments. This contract would 
be assignable and could be used 
as security for a bank loan. 
After five years the plant 
would belong to the government 
unless the contractor decided to 
buy it at its then appraised 
value. This may not be much 
used or it may turn out to be 
the plan. 

Like the bankable contract, 
the 30 percent advance is use- 
ful chiefly to direct government 
contractors. The advance, in 
practice, appears to be re- 
stricted to such cost-plus con- 
trects as those under which 
DuPont, Chrysler, and others 
are building armament fac- 
tories for the government. The 
advances are interest-free and 
involve little red tape. 

The subcontractor or manu- 
facturer even farther removed 
from direct dealings with the 
government will rely mainly 
upon RFC or Defense Plant 
Corp.—it makes little practical 
difference which. RFC is still 
working out various types of 





arrangement. These might vary 
all the way from a simple 4 
per cent mortgage on the new 
facilities amortizable over five 
years to a proposal by which 
Defense Plant would buy ma- 
chines or buildings and lease 
them to the manufacturer. If 
the bankable contract became 
the accepted way of dealing 
with prime contractors, this 
latter scheme might be the 
preferred financing for sub- 
contractors. 


Rearwin Aircraft & Engines, Inc. 
of Kansas City has _ been 
awarded a $150,000 contract 
for 25 Rearwin “Cloudsters” 
powered with 120 hp. Ken-Royce 
engines by the Aero Club of 
Iran (formerly Persia). The 
figure quoted does not include 
spare airplane and engine parts 
augmenting the order, or the 
several spare complete engines. 
Most of the ships will be based 
at Tehran, the capital. The 
company has been informed 
that additional units probably 
will be ordered and a manufac- 
turing license arrangement may 
be negotiated. 


Parts Companies Expand 


Expansion of allied aviation 
parts and supply manufac- 
turers continues to take place 
in the Los Angeles area. Re- 
cent new firms include: Aero- 
flex Corp., Burbank, established 
to manufacture flexible hose as- 
semblies to Army and Navy re- 
quirements. 

Aerco Corp., South Gate, 
Calif., organized by C. A. Her- 
berts for the manufacture of 
aircraft parts and power tools. 
Officers and directors include, 
C. A. Herberts, pres., E. T. 
Melone, vice-pres. & gen. mgr., 
R. A. Livingston, sect’y-treas., 
and H. L. Harvill, Max B. Har- 
low, D. N. Macconnel, and W. 
J. Merrigan, directors. 

Pilot Propellers, Los Angeles, 
organized by W. E. Greenwood, 
formerly of London, England, 
with James E. Carol, chief en- 
gineer and production manager, 











for the design and manufacture 
of aircraft propellers, especially 
as replacement propellers for 
private fliers. 

Hardman Aircraft Products, 
Inc., established manufacturer 
of parts and _ sub-assemblies, 
preparing to erect a new fac- 
tory, has added Lee Grismer 
and Russell Ragland to the 
executive staff. 


Consolidated Completed 


Dedication ceremonies were 
held September 2nd, for the 
new Consolidated Aircraft 
Corp. factory building which 
virtually doubles the size of 
the San Diego factory. Com- 
pleted at a cost of more. than 
$2,000,000, the new building is 
more than 300 ft. wide and 700 
ft. long. With other construc- 
tion this brings total Consoli- 
dated floor space to about 2,- 
000,000 sq.ft., said to he the 
largest. integrated aircraft fac- 
tory in America. Employment 
currently totals about 10,000, 
with 12,000 scheduled to be on 
the payroll by December, and 
18,000 at the peak activity of 
the present plant. 


Aircraft Access. Corp. 


Immediate construction by 
Aircraft Accessories Corp. of 
a $200,000 plant on an 8-acre 
factory site in Burbank, Calif., 
is announced by Ted Lynn, 
president. Plans call for a mod- 
ernistic style building of 39,000 
sq.ft. floor space, to be ready 
for occupancy by Jan. 1, 1941. 
The two plants now being op- 
erated by the firm will be dis- 
continued when the new plant 
is ready. 


Recent Awards 


War Department 
Curtiss-Wright Corp., Buffalo, New 


York, $97,748 for maintenance parts 
for planes. 
Allison Engine Co., Indianapolis, 


Ind., $206,955 for maintenance 
parts for engines. 
United Aircraft Corp., East Hart- 


ford, Conn., $525,092 for propeller 


assemblies and controls. 





THIS NEW BUILDING doubled the capacity of Consolidated 
Aircraft in San Diego. At left is view of final assembly building, 
into which two football fields would fit comfortably. 





Warwick Mills, New York City, 
$107,730 for airplane cloth. : 
Wellington Mills, inc., New York 
City, $214,182 for airplane cloth. 
Suncook Mills, Suncook, N. H,, 
$136,059 for airplane cloth. 

Bendix Aviation Corp., Bendix, N, 
J., $387,645 for regulator assem. 
blies, supercharger. 

Bendix Aviation Corp., Bendix, N, 
J., $79,300 for meters, drift type, 
Weston Electrical instrument Corp, 
Newark, N. J., $79,440 for indicator 
assemblies. 

Champion Spark Plug Co., Toledo, 
Ohio, $80,225 for spark plugs. 

B. G. Corp., New York City, $335,. 
785 for spark plugs. 

Jaeger Watch Co., Inc., New York 
City, $105,699 for clock and tacho-. 
meter assemblies. 

P. R. Mallory & Co. tinc., Indian. 


apolis, Ind., $86,400 for airplane 
parts. 

Pump Engineering Service Corp, 
Cleveland, Ohio, $59,353 for parts 


for pump eng. equipment. 

North American’ Aviation, inc.,, 
Inglewood, Calif., $270,191 for parts 
for airplanes. 

Bendix Aviation Corp., Sidney, N. 
Y., $231,503 for distributor and 
magneto assemblies. 

Fairchild Aviation Corp., Jamaica, 
N. Y., $98,890 for computer assem- 
blies. 

Glenn L. Martin Co., 
Md., $738,555 for airplane 
sories. 

Bell Aircraft Corp., Buffalo, N. Y., 
$4,962,220 for 120 pursuit airplanes 
and spare parts. 

Lockheed Aircraft Corp., Burbank, 
Calif., $30,278,787 for pursuit planes 
with parts. 

Boeing Aircraft Co., Seattle, Wash- 
ington, $70,449,955 for bombing 
planes with parts. . 
Ryan Aeronautical Co., San Diego, 
Calif., $2,074,234 for training planes 
with parts. 4 
Beech Aijircraft Corp., Wichita, 
Kansas, $4,847,217 for planes with 
spare parts. 
Vultee Ajrcraft, 
Calif., $7,488,782 
spare parts. 
McCauley Steel Propeller Co., Day- 
ton, Ohio, $82,350 for propeller 
blade assemblies. 

United Aircraft Corp., East Hart- 
ford, Conn., $145,952 for propeller 
and control assemblies. ; 

F. E. Mallory & Co. Inc., Indian- 
apolis, Ind., $340,020 for bomb 
shackle releases. 

Square D Company, Elmhurst, N. 
Y., $108,735 for altimeter assem- 
blies. 

Curtiss-Wright Corp., Clifton, N. J., 
$128,685 for propeller assemblies. 
Curtiss-Wright Corp., Buffalo, New 
York, $19,688,287 for 540 pursuit 
planes and parts. 
Curtiss-Wright Corp., Robertson, 
Mo., $4,221,069 for 150 training 
planes and parts. 

Curtiss-Wright Corp., Robertson, 
Mo., $12,410,116 for 46 transport 
planes and parts. 
Aviation Mfg. Corp., 
Div., Williamsport, Penna., 
120,997 for airplane engines. 
Bell Aircraft Corporation, Buffalo, 
N. Y., $19,896,668 for ‘pursuit 
planes and parts. : 
Republic Aviation Corp., Farming- 
dale, N. Y., $56,499,924 for planes 
(pursuit) and parts. 
Packard Motor Car Co., Detroit, 
Michigan, $62,448,000 for airplane 
engines. 


Baltimore, 
acces. 


Inc., Downey, 
for planes with 


Lycoming 
$5,- 


Navy Department 


Elkton, 


Triumph Explosives, Inc., 
lights, 


Md., $131,859 for aircraft 
float. - 
Stee! Products Eng. Co., Spring- 
field, Ohio, $103,486 for blades and 
hubs, propeller, aircraft. 

Jaeger Watch Co., Inc., New York 
City, $115,407 for aircraft clocks. 
Consolidated Aircraft Corp., San 
Diego, Calif., $34,112 for airplane 
parts. 

Bendix Aviation Corp., South Bend, 
Ind., $37,580 for wheel and brake 
assemblies, aircraft. 

Bendix Aviation Corp., Bendix, N. 
J., $229,000 for aircraft altimeters. 
Kollsman instrument. Div. of 
Square D Co., Elmhurst, N. Y» 
$401,900 for aircraft altimeters. 
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John M. and Richard D. Morgan of Air Service, Inc., New 


Castle, Delaware, Distributors of Howard Airplanes 
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Lockheed Wind Tunnel 


In order to speed its program 
for the development of new 
aircraft Lockheed is rushing to 
completion one of the largest 
and most complete private wind 
tunnels in the world. Costing 
$150,000, the Lockheed wind 
tunnel project is housed in a 
building 170 ft. long and 70 ft. 
wide. The tunnel is 400 ft. long, 
of the single-return, closed- 
throat type. It measures 20 ft. 
x 30 ft. at the maximum diam- 
eter, narrowing to 8 ft. x 12 ft. 
at the working section. A 1500 
hp. electric motor will drive a 
six-blade propeller of 20 ft. 
diameter to develop a maximum 
tunnel speed of 260 m.p.h. De- 
sign of the Lockheed tunnel is 
unique in that all sections of 
the tunnel, except the propeller 
station, are rectangular. In 
addition to the wind tunnel 
Lockheed is currently building 
a total of eighteen new build- 
ings which will provide 520,000 
sq.ft. of additional floor space 
by December. At that time the 
Lockheed factory space will ex- 
ceed 1,350,000 sq.ft. and, with 
the new Vega factory now un- 
der construction, will total more 
than 2,100,000 sq.ft. 


NA-35 Rights to Vega 


Vega Airplane Co., Lockheed 
subsidiary, has purchased engi- 
neering design and manufactur- 
ing rights to the North Ameri- 





RALPH ELLINGER has been 
moved up to chief engineer of 
TWA, following appointment of 
D. W. Tomlinson as VP-Engine- 
ering. Ellinger is a 10-year 
veteran of TWA’s engineering 
department. 
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THE MOULDED BOMB-BAY DOOR held by these two pretty 
girls from the Glenn L. Martin plant is 14 feet long and weighs 


but 41 pounds. 


it is stressed for a load of more than 3,000 


pounds and is moulded of plastic bonded plywood. 





can NA-35 trainer and is plan- 
ning a substantial production 
program for both private and 
military customers. The NA-35 
is a small primary trainer of 
all-metal construction, two-place 
tandem cockpits, low wing 
cantilever, and with a Menasco 
125-150 hp. engine for power. 


Test Flight Timer 


A new device, which is said 
to assure absolute accuracy in 
calibrating airplane speed per- 
formance, has been demon- 
strated at Los Angeles airport 
to military experts and aviation 
officials by Louis W. Wait, test 
pilot for North American Avia- 
tion, and Lewis Massie, North 
American electrical engineer. 
Operation of the device is based 
on a combination of photoelec- 
tric cells with an amplifying 
system and accurate timing 
mechanism. The photoelectric 
cells, in combination with an 
optical arrangement of mirrors, 
are placed in two vertical tubes 
or “cannons” and _ intercon- 
nected electrically with the 
timing apparatus in a central 





recording station. The plane 








to be tested is flown over the 
two “cannons,” which have pre- 
viously been accurately located 
a short distance apart along a 
well-marked flight path. About 
4 mile is said to be ample for 
the course and approach. The 


Cc 
he 
mili 








plane must be flown quite low 
over the course to ensure ac- 
curacy, the altitude ranging 
between 100 and 500 ft. Land- 
ing speeds can also be checked 
easily. This system is said to 
reduce time and cost of speed 
calibration. 


News From Northrop 


The factory that was “forced 
to expand its facilities before 
it got into production”, North- 
rop Aircraft Corp., Hawthorne, 
Calif., is now rushing work on 
the 24-plane seaplane bomber 
contract received from Norway 
last winter. While no official 
explanation is forthcoming as 
to the status of the order, it is 
understood that the planes are 
being rushed for delivery to 
England. Powered with an 1,100 
hp. Wright-Cyclone engine, the 
Northrop is a _ conventional 
twin-float low-wing all-metal 
monoplane seaplane with the 
floats mounted to the wing 
through cantilever “legs”. Per- 
formance with full bomb load is 
set at 228 m.p.h. In order to 
accommodate this and other or- 
ders now going through the fac- 
tory, a new warehouse and 
woodshop have been erected and 
additional equipment installed. 
The Northrop wind tunnel is 
nearing completion. With a 
working throat of 10 ft., the 
Northrop tunnel will develop an 
air speed of 150 m.p.h., using 
a 400 hp. Wright Cyclone en- 
gine for power. (See article on 
page 46 of this issue.) 






PIPER hired its 1,000th employee recently. W. T. Piper, left, is 
shown shaking hands with Clarence Davis, an M.I.T. engineering 
student. Plant superintendent Hanford Eckman looks on, right. 





































































































TRANSPORT Aviation 





Industry Aims at New Safety Goal 
Airline Accident Report Due 


WASHINGTON (AviaTIeN Bu-!time a year without damage. 


REAU)—On Aug. 31 the nation’s 
worst airline accident ended its 
longest period of no-fatality 
flying. But the transport in- 
dustry seemed resolutely on its 
way toward a new safety goal. 

There was deep sorrow for 
the 25 persons lost in the crash 
and for their relatives and 
friends, as Penn-Central officers 
and personnel gathered with 
Civil Aeronautics Board and 
nearly a hundred witnesses and 
hundreds of spectators in the 
big green and gold Interde- 
partmental hearing room. 

But there was no less deter- 
mination on the part of the op- 
erator and the hearing board to 
find out what had been the 
cause. They called as witnesses 
scores of folk from the little 
Virginia mountain valley where. 
the Douglas struck. Members 
of the company told all they 
knew without restraint and 
produced exhibits and records 
down to the last detail. All 
manner of experts on light- 
ning, turbulence, power plant, 
propellers, radio, aerodynamics, 
were questioned. All of the in- 
formation obtained will be com- 
piled in the CAA report due 
in the near future. 

Days of probing the wreck- 
age and the minds of trained 
people and the strange reports 
of those who thought they saw 
and heard things, seemed to 
avail nothing. At this writing 
the Safety Bureau had still to 
make its further analysis and 
report. But most of those who 
had studied the disaster from 
the first agreed that only alter- 
native possible causes could be 
cited; that no sharp conclusion 
could be drawn. 

It was never proved that Trip 
19 flew low at Lovettsville; 
other planes were cruising 
there, and the residents could 
not demonstrate that they could 
tell one kind of plane from an- 
other. No one could show that 
there had been any structural 
failure. No evidence of a 
lightning strike was introduced. 
A theory that the ship was al- 
lowed to fly into the ground 
because the pilots were out of 
action, presumably stunned by 
a strike, seemed most plausible. 
Electrostatic experts said light- 
ning hits planes hundreds of 





But none would assert that a 
direct bolt wouldn’t cripple 
plane or men. Some airmen 
thought the craft spun as a re- 
sult of throttling in turbulence. 

The cause being unknown 
only adds to the tragedy for the 
industry, making their efforts 
for safety more difficult. One 
thing was clear: the accident 
was not chargeable to the politi- 
cal situation of CAA. A cor- 
oner’s report hit a faint note 
of irony in finding that the 25 
persons had died as a result 
of an airplane crash. 


PAA’s Two Shortcuts 


Pan American Airways started 
two new important services 
Sept. 1. One was the direct 
shortcut across the Amazon 
Valley to Rio de Janeiro and the 
other was a direct run from 
Miami across the Caribbean 
Sea to the Canal Zone. Both 
services are operated with Boe- 
ing four-motor pressure-cabin 
planes. 

The Rio cut-off is only 1,600 
miles while the distance around 
“the hump” between Miami 
and Rio is 2,600, a saving of 
1,000 miles. Previous time be- 
tween the two cities was about 
five days; now it is just over 23 
days. The new schedule helps 
to equalize the time between 
Europe and East Coast South 
American cities with time from 
the United States. The strato- 
clippers terminate at Rio, and 
the West Coast run is contin- 
ued with DC-3s. Since 1934, 
PAA engineers have been sur- 
veying the over-land cut-off. 





UNITED AIR LINES needs more space at Chicago and its 


present office building, shown 
being doubled in size. Rear 





Much of the Amazon Valley 
which was thought to be solid 
jungle, turned out to be open 
country suitable for flying. 

The new shortcut across the 
Caribbean operates three times 
weekly between Miami and 
Cristobal, clipping more than 
500 miles off the old schedule, 
and making the run in 63 hours. 
DC-3s carry on from the Zone 
down the West Coast route of 
Pan American Grace. 


Airline Tax Exemption 


Exemption for the airlines 
from the excess profits tax 
approved by the House, re- 
tained by the Senate Finance 


Committee, seemed likely to 
pass. 

Airlines would pay no excess 
profit tax if after excluding 


mail payments from gross in- 
come for any taxable year after 
Dec. 31, 1939, their adjusted ex- 
cess profits net income is zero 
or less. 

Although disfavoring exemp- 
tions for special industries, 
committee members’ decided 
that it was only practical in 
the case of the airlines, since 
their income is governed largely 
by federal rate-making powers, 
and made up in part by fed- 
eral air mail subsidies. 


Transatlantic Special 


Weekly transatlantic service 
between Ireland and New York 
via Botwood and Montreal got 
under way recently, as a sub- 
sidiary of British Overseas Air- 
ways, which has taken over all 
Empire lines. It is not believed 
trips will be on regular sched- 
ule, but more on a now-and-then 
basis, like Italian service to 
South America. Obviously the 


line is set up to meet emergency 
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MARCEL E. WAGNER, manag- 
ing director of American Eastern 
Co. of Alexandria, Egypt, is 
opening offices at 630 5th Ave., 
New York City. Mr. Wagner's 
organization represents Curtiss- 
Wright, Bendix, and Fairchild 
Aviation in the Near East, and 
now plans to expand its sales 
activities to Latin America. 





need for communication between 
England and the United States. 
Overseas Airways operates be- 
tween England and Lisbon to 
meet Pan American’s trans- 


| atlantic service, but this is un- 


certain. It has to circle far to 
sea to avoid Nazi attack, and 
if Germany should decide to 
take Spain and Portugal, PAA 
would have to stop. The Bri- 
tain-New York run carries mail 
and express and passengers on 
missions for the Crown. 


Air Freight Debate 


Every change of the moon 
there is a new proposal to carry 
more cargo by air. For rea- 
sons known to the transport 
experts, too lengthy to discuss 
the oft-threatened boom 
of air express is pushed down 
as often as it pops up. Some 
day, maybe when least expected, 
it will rair up and stay up. 

This time it’s freight. Per- 
sons not mentioned in the pub- 
lic prints propose an air freight 
carrying system to be operated 
jointly by the airlines, the rail- 
roads, and the Railway Ex- 
press. Two or three of the In- 
terstate Commerce Commission- 
ers are favorably disposed 
toward the venture. 

Friends of the airlines say 
the railrdads themselves pro- 
posed the air freight scheme; 
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that the rail bankers are try- 
ing to use aviation as a shot of 
high-life for their declining 
earnings. Most prevalent opin- 
ion is that pilots and suitable 
equipment for a freight service 
eould not be had at this time. 


And it Pays to Adv. 


“It pays to fly” again will 
be the catch-word of the Air 
Transport Assocation in _ its 
second national advertising 
campaign. Full-page advertise- 
ments will appear in Collier’s, 
Life, Newsweek, Business Week, 
Saturday Evening Post, Time, 
Nations Business, Sales Man- 
agement, Editor and Publisher, 
and Traffic World. Some of the 
ads will be color spreads; some 
will be testimonials by business 
men. Heat will be turned on 
10,000 travel agencies, which 
will have electric flashes, too. 
Erwin, Wasey & Co. is the 
agent, and Rogers M. Combs is 
the account man. 


Traffic Lights Ahead 


It seems inevitable that civil 
air training, military aviation, 
and airline operation, all three 
expanding rapidly, are going 
to tangle. An interdepartmental 
discussion between the Army, 
the Navy, and CAB has already 


growing traffic problem. Prob- 
ably some means will be found 
to segregate civil and military 
flying from air transport which 
is controllable by radio. More 
airports if the answer now in 
view. Also, the question of 
jurisdiction over traffic, as be- 
tween the federal government 
out on the lines, and the cities 
at the air terminals, will come 
in for some consideration. Un- 
doubtedly some changes will 
be made along these lines. A 
technical committee is studying 
the question. 


Air First Aid 


Relief Wings, of New York 
City, organized some weeks ago 
by Ruth Nichols, is planning to 
expand and provide relief for 
victims of disasters and wars 
at home and abroad. It is al- 
ready organized for service in 
the Northeast. Hopes to send 
planes to distribute medicine 
and food in China and other 
distressed areas. 


Airline Doings 


Braniff has been granted a cer- 
tificate to carry mail on its 
Houston-San Antonio-Corpus 
Christi flights. Eastern Air 
intervened but was overruled. 





14-passenger Lockheed Lode- 
stars for delivery Oct. 1. Cost 
$560,000, and seats are num- 
bered 1 to 15, skipping 13. 


Chicago & Southern flew 80 per- 
cent more passengers first eight 
months of 1940 than in same 
period last year. About to shift 
headquarters from St. Louis to 
Memphis, the line will go south- 
ern in its promotion, serving 
fried chicken and cream gravy 
aloft. 


TWA has ordered 111 1,200-hp. 
Wright Cyclones, for delivery 
between September and Janu- 
ary, to replace existing 1,100- 
hp. equipment on all its DC-3s. 
Thirty will go into new ships 
now on order, and the rest will 
be for replacement and spares. 
The change gains 800 lb. more 
payload. Engines cost over 
$1,100,000. 


TWA is asking CAB for per- 
mission to initiate a route from 
Washington west to St. Louis, 
with a branch off at Lexington, 
Ky., north to Cincinnati and 
Dayton. Also asks to include 
stops at Terre Haute and at 
South Bend on its New York- 
Los Angeles and Chicago-Day- 
ton runs respectively. 


Mayflower Airlines can do a 
seasonal business carrying re- 





forecast measures to solve the | Trans-Canada has bought six 





sort traffic between Boston and 


Nantucxet and still qualify for 
an operating certificate, CAB 
decided. 


Canadian Colonial, which has a 
New York-Montreal certificate, 
started an intra-state service, 
New York to Niagara Falls, 
without asking for a certificate, 
later put in an _ application. 
CAB is investigating whether 
it’s legal. 





AIR 
TRANSPORT 
INDICATOR 


September 1, 1940 


163.0 


Which is the ratio of passenger- 
miles reported by the Air Trans- 
ort Association for all domestic 
“ante for August, 1940, to the 
figure for August, 1939. Total 
for the indicator has come back 
again after its slight set-back 
last month. For the first seven 
months of 1940 traffic stood at 
666,076,603, revenue passenger 
miles—up 67.2 per cent over 
August, 1939. 


See Finance page for individual 
companies’ traffic figures. 
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Five Courses In AIRCRAFT MECHANICS and 
AERONAUTICAL ENGINEERING 


iTalre late! 


12 Month Aircraft Mechanics Course 


Approved by U. S. Civil Aeronautics Board 









































LYCOMING 4Yixat Choice for TRAINING 


Lycoming light- += engines are “‘tops’’ for for military trainers for almost a decade are 
training as well as for private flying, in responsible for Lycoming power plants being 
such planes as Aeronca, Lus- chosen for the trainers in the 
combe, Piper Cub, Porter- 7 Civilian Pilot Training Pro- 
field and Taylorcraft. The 5 =< gram—smooth as satin . 
same basicfeatures—Economy gi wn thrifty as a Scotchman... 
— Smoothness — Reliability — : “Se 8 § Rc dependable as a watchdog 
Serviceability — prompting Se “7 ... quick as a cat... quiet 
the United States Army’s se- Tm ‘a asa mouse... brilliant asa 
lection of Lycoming engines ‘ <@ "i star in performance! 


0-145 and GO-145-C % sind FREE LITERATURE 
Economical, dependable engines of 50, 55, 65 and New illustrated catalog on Lycoming light-plant 
75 horsepower—direct drive or geared. Four- engines may be obtained from all Taylorcraft, 


cylinder, horizontally opposed and air-cooled. Aeronca, Luscombe, Piper Cub and Porterfield 
Your choice of either single or dual magneto igni- YOU CAN RELY ON dealers. Or write Dept. A1040, Lycoming Divi- 


tion... if you want the engine that is brilliant sion, Aviation Manufacturing Corporation, Wil- 


as astar specify power by Lycoming for your ship. i y ( () M | N (6 liamsport, Pa.,U.S.A. Cable Address: Aviatcor. 
50 to 300 HP. om WT La 


FOR MILITARY AND CIVILIAN TRAINERS * FOR PRIVATE AND COMMERCIAL PLANES 
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Aviation FINANCE 





United Aircraft is spending 
$15,000,000 to enlarge manufac- 
turing facilities of its engine, 
propeller and plane divisions at 
Hartford and Stratford, Conn. 
This brings to $32,000,000 the 
total cost of four expansion pro- 
grams since February, 1939. 
The company will finance the 
new plant construction while 
the Navy buys the tools for the 
plants at a cost of about $7,- 
000,000 and retains title to 
them. 


Curtiss-Wright is reported to 
be arranging a $51,000,000 Re- 
construction Finance Corpora- 
tion loan to finance new air- 
plane plants at Buffalo, St. 
Louis and Columbus, Ohio and 
to provide new working capital. 
Such a loan would be in ad- 
dition to the $92,000,000 RFC 
loan under negotiation with 
Wright Aeronautical for a 
new aircraft engine plant near 
Cincinnati, Ohio. The new 
Wright plant may also make 
engines for tanks. In the past 
year Curtiss-Wright has ex- 
pended $20,719,000 for machin- 
ery, placed contracts for $7,- 
678,000 in new construction and 


hired 16,496 additional em- 
ployees. 
Douglas Aircraft is spending 


$20,000,000 own money for ex- 
pansion at Santa Monica, a 
new plant at Long Beach, small 





ington. 


the industry's floor space 150 per 


profits taxes, 





By Raymond Hoadley 


Unfilled orders of the aircraft companies have crossed the two-billion-dollar 
mark and will soar higher as further defense orders pour out of Wash- 
Some 33,000 war planes—19,000 for Uncle Sam and 14,000 for the 
British—are scheduled for production by April 1, 1942. To meet this demand 
aircraft manufacturers have completed expansion plans that will increase 


financed by RFC loans and company funds. 
accelerated deliveries will bring 1940 earnings of most 
aircraft concerns to an all-time peak. 





The added capacity will be 
Meanwhile, despite excess- 


cent. 








plant at El Segundo, total floor 
space 31,100,000; double pres- 
ent space. 


August passenger traffic on do- 
mestic air lines established a 
new peak for the sixth con- 
secutive month while the gain 
over August, 1939 amounted to 
about 60 per cent. The 16 air 
lines reporting to the Air 
Transport Association are esti- 
mated to have flown 110,000,000 
revenue passenger miles in 
August, as compared with 102,- 
358,000 in July and 67,977,000 
in August last year. Further 
gains are anticipated for Sep- 
tember with the peak coming in 
October. In the first eight 
months of 1940 the air lines 
flew better than 665,000,000 
miles, or only 12,000,000 less 
than in all of 1939. 





Vultee Aircraft, which recently 





acquired the Stinson and Bark- 





Current Earnings Reports 


Common Share 
Net Income Earnings 


Company Period 1940 1939 1940 1939 
Chgo. & Southern.... yr. June 30 $29,669 $69,595 = On $0.45 
Kinner Motors....... yr. June 30 62,9380  ...... 
Lockheed............ 6 mos. June 30 2, 022, 619 508,860 2. oe 0.50 
Penna.-Central....... 6 mos. June 30 122, 4 §,333 0.45 .. 

DR isk ols kad 6 mos. June 30 87,025 17,204 0.20 0.04 
Thompson Products... 6 mos. June 30 1,047,902 646,055 3.31 2.13 








ley Grow divisions of Aviation 
Mfg. Co., plans the immediate 
construction of additional facil- 
ities at both Nashville, Ten- 
nesee and Vultee Field, Cali- 
fornia at a total cost, including 
equipment, of $9,000,000. Presi- 
dent Richard W. Millar states 
that there is no present inten- 
tion to undertake any public or 
RFC financing in connection 
with the development program 
as adequate funds are available. 


Bendix Aviation has a commit- 
ment from the RFC whereby 
funds up to $18,000,000 will be 
available for additional plant 
facilities and is making plans 
to quadruple its present capac- 
ity for aviation parts and 
equipment. All existing plants 
will be expanded and at least 
one, and possibly three, new 
structures will be built at new 
locations. The company plans 
to handle its own working cap- 
ital requirements through ad- 
vanced payments on contracts 
received or through private 
credits. 


North American Aviation may 
operate the Army’s first air- 
craft factory which will be 
erected at Dallas, Texas. Un- 
der the plan North American 
would lease and operate .the 
plant on a fixed fee basis. The 
deal is reported to involve be- 
tween $7,000,000 and $8,000,- 
000 in new construction. 





With the Airlines 


Revenue Passenger Miles* 


August % 8 Months % August % 8 Months % 
Company 1940 1939 Gain 1940 1939 Gain 1940 1939 Gain 1940 1939 Gain 
American........ 31,254 20,085 55 194,570 123,221 58 90,279 54,122 RE RE ee 
Chicago & Sthn | H 721 825 108 9,784 5,571 75 4,474 2,145 105 14,084 80 
a ‘ 11,906 7,432 60 102,864 65,037 58 30, 000 20, 639 58 216,874 151,411 43 
Northwest....... 6,881 4,608 49 33,851 21,034 60 14, 070 9, 539 47 81,832 53,254 53 
Penn. Central. . 4,385 2,136 105 24,316 13,201 84 24,698 12, 470 98 135,807 75,712 79 
PN vwintenssnt peeL akhee sat See ane ae” Senae dee x 163,808 97,625 65 
Ree 26,900 17,217 66 145,427 92,130 at Ob ca x 234,684 143,575 63 
Western Air...... 2,039 1,315 55 10, ‘417 eee: EP aa Rees x 24,446 15,420 59 
* (000-omitted) x 7 months. 


Revenue Passengers 
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Industry Backlog 


Unfilled orders of the primary 
plane producers are now in 
excess of $2,000,000,000, as 
against an aggregate back- 
log of $300,000,000 a year 
ago. Still larger backlogs 
are in the offing as the War 
Department has authorized 
21 aircraft companies to 
tool up for $1,250,000,000 of 
assured orders. In the case 
of both Curtiss-Wright Corp. 
and United Aircraft Corp., 
unfilled orders are more than 
twice the $225,000,000 total 
shipments of all aircraft 
manufacturers in 1939—a 
record year. The following 
table gives the latest ap- 
proximate unfilled orders of 
18 primary companies. 





Allison $40,000,000 
Aviation Corp.. 15,000,000 
OE. cvncees 20,000,000 
BE \soccucnese 60,000,000 
eee 130,000,000 
Brewster ..... 45,000,000 
Consolidated .. 125,000,000 
Curtiss-Wright. 550,000,000 
Douglas ...... 150,000,000 
Fairchild ..... 9,000,000 
Grumman ..... 15,000,000 
Lockheed ..... 190,000,000 
eee 120,000,000 
North American 100,000,000 
Republic ..... 65,000,000 
ED eco c esses 5,000,000 
United ........ 450,000,000 
Co eer 80,000,000 

$2,174,000,000 











Changes in common stock hold- 
ings by officers, directors and 
principal stockholders of avia- 
tion companies in July included 
the following purchases: 1,750 
shares of American Airlines 
by Ralph S. Damon, 5,000 shares 
of Eastern Air Lines by Eddie 
Rickenbacker and 2,000 shares 
of the same stock by Paul H. 
Brattan. 


Grumman is another plane maker 
contemplating plant expansion, 
having purchased a sixty-four 
acre site for a $1,500,000 fac- 
tory adjoining its present plant 


_|at Bethpage, Long Island. 


Republic Aircraft, another Long 


Island concern, has commenced 


a $9,000,000 plant expansion 


that will increase its present fa- 
cilities at Farmingdale by ap- 
proximately 500 per cent. The 
new factory will be in full op- 
eration before January and 
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will permit Republic to utilize 
the services of 10,000 workers, 


as against 2,350 in its present |nance the 


space. 





ing to Earl Herring, president 
}and general manager. To fi- 
expansion, and to 
| provide cash for other activities 
|a new issue of 93,266 shares of 


Vega Airplane is constructing a|$1 par value stock has been 
new factory of 750,000 sq.ft.| registered with the SEC. Net 


of floor space on property ad- 
jacent to Union Air Terminal 
at Burbank, Calif. An expendi- 
ture of $4,000,000 is involved 
and occupancy will 
about January 1, 1941. 
Vega activity just now revolves 
around a $30,000,000 sub-con- 
tract from Lockheed Aircraft 
Co. for bomber-reconnaissance 
planes. The first semi-annual 
Vega financial statement, issued 
by Cortlandt S. Gross, presi- 
dent, shows net profits of $18,- 
687 for the six months ended 
June 30, last, on gross sales of 


$737,000. 


{income for two months ending 
|May 1, 1940 totaled $16,979 
after all charges. Of the au- 
|thorized capitalization of 500,- 


be taken | 000 shares of $1 par value com- 
Major | mon there are now outstanding 


|279,800 shares. 


| Here and There . Pennsyl- 
vania-Central Airlines reports 
|}a net profit of $43,987 in July, 


|as compared with $13,111 dur- 


ing July 1939 General 
Motors plans to have its new 
propeller unit in production 
early next year Beech 


Aircraft plans a $400,000 con- 
struction program designed to 


Piper Aircraft is delivering 80 | double production facilities . .. 


planes a week and, with the 
new plant in operation, produc- 


| tion next year may approxi- 
| mate 5,000 planes, as compared 


Sperry Corp. payroll has in- 
creased from 800 men and wo- 


|men to 4,300 in three years... 


with about 3,000 in 1940. 
Earnings for the fiscal year 
ended September 30, 1940) 


probably were in the neighbor- 
hood of $175,000, as against 


| $94,212 in 1939. 


| dale, Calif., is completing plans 
| for the erection of a new fac- 
| tory to triple present manufac- 
| turing facilities. A recent offer- 





ing of 108,500 shares of Class 
A common stock was oversub- 
scribed. Steadily increasing 
orders necessitated further ex- 
pansion. Present plans call for 
a building of approximately 
30,000 sq.ft. -floor space. Em- 
ployment is expected to increase 
from 180 employees at present 
to about 325 by the first of the 
year. 
increase of 116 


percent over 


Net sales of Air Associates for 
fiscal year ended Sept. 30, 1940, 
are estimated at slightly over 
$3,750,000, as against $1,860,000 
the previous year Irving 
Air Chute is negotiating for 
U. S. Government orders while 


| its Canadian and English plants 
| Aircraft Accessories Corp., Glen- | 


are operating at capacity ; 
Allison Engine division of Gen- 
eral Motors produced 80 air- 
craft engines in August 
Packard Motors received a $2,- 
582,000 Canadian order for 
Rolls Royce aircraft engines 
Ryan Aeronautical earned 
as much in the first half of 
1940 as in all 1939 ‘ Aero 
Supply has awarded a $50,000 


|contract for an addition to its 


|plant at Corey, Pa. 


| proximately 
July billings showed an | 


the largest previous month, last | 


May, according to Ted Lynn, 
president. Net profit for the 
quarter ending July 31, was 
$11,261, after all charges. 

Offering of 30,000 shares of 
Solar Aircraft Co. at $7.50 a 
share, was made in Los An- 
geles August 19th by Eldred 
Potter & Co. According to 
Edmund T. Price, president, 


|division is 


A recent 
program has ap- 
doubled factory 
space of Ryan Aeronautical, 
which now totals 160,000 sq.ft. 
With a backlog exceeding 
$520,000, Kinner Motors is plan- 
ning a 75,000 sq.ft. addition to 
its present 40,000 sq.ft. Glendale 
plant Boeing’s Stearman 
turning out one 
plane every three 
American Airlines 


expansion 


training 
hours 


|may issue a block of preferred 


proceeds from the sale of stock | 


are to be used for plant expan- 
sion, factory equipment, and 
working capital. A recently an- 
nounced building program calls 


for erection of 35,700 additional | 


floor space, to give a total of 


| 111,800 sq.ft., which will permit 


a 100 percent increase in plant 
capacity. 


| Airplane Manufacturing & Sup- 


ply Corp. is planning establish- 
ment of several branches at 
points on the Atlantic Seaboard 


| and in the Middle West, accord- 


stock to finance its 1941 equip- 
ment program Cessna’s 
recently completed plant ex- 


pansion has added 60 per cent 
to the company’s floor space 
. Waco schedules the pro- 
duction of three trainers 4 
day in November . Curtiss- 
Wright has tripled plane and 
propeller production at _ its 
Buffalo and Caldwell plants this 
year Consolidated Air- 


|eraft has purchased the Hall 


| Aluminum 


Aircraft Corpora- 
tion. Employment at the Pratt 
& Whitney plants of United 
Aircraft has jumped from 2700 
to more than 10,000 in less 
than two years. 
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Aviation OPERATORS CORNER 





National Sportsmen’s 
Show 


The management of the 6th 
Annual National Sportsmen’s 
Show, to be held in Grand Cen- 
tral Palace, New York, Feb- 
ruary 15 to 23, 1941, announces 
that the entire third floor of 
the Palace will be devoted to 
the Eastern Light Airplane 
Exhibition which has just been 
organized. 

The Advisory committee for 
the exhibition consists of Al- 
fred B. Bennett, Bennett Air 
Service, Hightstown, N. J., 
chairman; George Arents, Ar- 
ents Air Service, Armonk, 
N. Y.3; 0. P. Hebert, Safair, 
Inc., Roosevelt Field, L. I., and 
Sheldon H. Fairbanks, presi- 
dent of the Sportsmen’s Show, 
with other leading figures in 
the light airplane field expected 
to be added. 








added a number of persons to 
the staff of the home office and 
moved into substantially larger 
quarters on Lambert Field, St. 
Louis. Number of airplane 
financing contracts handled is 
setting new records monthly. 


Believing in what he advertises, 
Jack West, president of John 
R. West, Inc., Los Angeles ad- 
vertising agency specializing in 
aviation accounts, recently made 
a flying trip through the East 
which nicely demonstrates the 
possibilities of flying for busi- 
ness. West spent six full days 
in four Eastern cities, using 
three different airlines, and was 
back in his office in 30 minutes 
less than seven days. The trip 
combined the facilities of West- 
ern Air Express, United Air 
Lines, and TWA. West & As- 
sociates have recently added 
two new aviation accounts to a 
long list of such firms already 





A LUSCOMBE AMONG THE LADIES. 


Scene at Hecht’s 
department store in Washington showing one phase of Lus- 
combe’s merchandising methods. 





Aviation Credit Corp., St. Louis, 
has established two new branch 
offices in the west and south- 
west to service the rapidly 
expanding sales of private 
aircraft, according to announce- 
ment of W. R. Shillington, 
president. Office opened at Ft. 
Worth, Tex., is in charge of 
Gene Roger and will serve air- 
plane dealers of Texas and 
surrounding states. A similar 
office has been established at 
Van Nuys, Calif., under direc- 
tion of Carl F. Baker, to work 
with California dealers and 
distributors of aircraft. The 
Aviation Credit Corp. recently 








served—Aviation Credit Corp., 
St. Louis; and Bardco Manu- 
facturing & Sales Co. of Los 
Angeles and Dayton, Ohio. 


LINCOLN, NeB.—I. V. Packard, 
secretary of the Nebraska Aero- 
nautics Commission, has an- 
nounced that about 1,440 air- 
plane pilots will be trained in 
Nebraska during the coming 
year, and that $700,000 will be 
expended on the training. The 
CAA has allotted three non- 
college training units to the 
state, which will be located at 
Omaha, Alliance, and Beatrice. 
Advanced training, Packard 





said, had already progressed so 
far that it would be necessary 
to locate two units of ten men 
each at Hastings, and one at 
Omaha. 

At Beatrice, Jack Gobble, sec- 
retary of the Chamber of Com- 
merce, said that Beatrice cer- 
tainly would have an airport 
before the opening of the flying 
school in September. Approval 
for the school, “now in process 
of development,” was received 
July 1 from the CAA. 


Soaring Contest Results 


J. Shelly Charles won top 
honors and $400 in the Ameri- 
can Open Soaring Contest at 
Lockport, Ill. last month. 
Other point winners were in 
this order: Stanley Corcoran, 
John Robinson, William Put- 
nam, Randall Chapman, Arthur 
Schultz, Ted Bellak, Helen 
Montgomery, Don Wise, Ed- 
ward Laine, George Hall and 
Laurence Edgar. A _ total of 
$2,000 and many additional 
prizes were awarded these pi- 


lots. The Lewis School of 
Aeronautics and eight other 
organizations sponsored’ the 
meet. 


Bill Ashcraft, instructor at the 
Lawrence, Kansas municipal 
airport, announces that 33 of 
the CAA flight students en- 
rolled in the Lawrence sum- 


mer course have been granted 
Two of the 


private licenses. 








ten advanced CAA students 
have begun cross-country train- 
ing, the final stage in the ad- 
vanced course. Pilots in ad- 
vanced training classes use a 
Waco PT-14, the type of plane 
used in army instruction. An- 
other plane will be purchased 
shortly to speed up training, 
Mr. Ashcraft said. 


Clover Field 


In the September, 1940 issue 
of Aviation, on page 97 of 
Operators Corner, it was stated 
that Clover Field, Santa Mon- 
ica, Calif., had been turned 
over to Douglas Aircraft Com- 
pany completely eliminating 
private flying based at this 
port. The publisher has re- 
ceived a communication from 
an operator at this port, to the 
effect that this statement was 
net correct. The matter is being 
investigated and the facts per- 
taining to this situation will be 
published in cur next issue. 


Correction 


The article called “Mainte- 
nance in the R.A.F.” which ap- 
peared in our July issue should 
have carried the by-line of 
Stuart Masters. It was re- 
ceived directly from the office 
of the British Air Ministry and 
due to a misunderstanding, the 
author’s name was not pub- 
lished. Our apologies to Mr. 
Masters. 


" Charles Hoffmeier 


BETSEY ROSS, left, of Richland, Penna., flew a Taylorcraft to 


18,200 feet recently. 


Russ Brinkley of Harrisburg checks the 


N.A.A. barograph while A. K. Redmond and John Rogers add 





their approval. 


Betsy is 18 and has 225 hours to her credit. 
















































TRAINING 


The Chicago School of Aircraft 
Instruments, a division of the 
Snyder Aircraft Corporation, 
will officially open October 1, 
at Municipal Airport, Chicago. 
Additional space has_ been 
leased in the American Air- 
lines West Hangar, where both 
theoretical and practical train- 
ing will be offered high school 
graduates in the repair, main- 
tenance and installation of air- 
craft instruments. It is the 
plan of the school to not only 
verse the students in instru- 
ment technique, but to give 
attention to other factors enter- 
ing into employment in the 
aircraft field—that is, responsi- 
bility, personality, and appear- 
ance. 

The Snyder Aircraft Cor- 
poration provides skilled direc- 
tion for such a course, having 
had practical experience in in- 
strument maintenance for both 
private industry and airlines. 
They are at present authorized 
sales and service for most of 
the well-known instrument 
manufacturers. Ray Snyder is 
president and active manager. 

Dan S. Tilden will be at the 
head of the school. 





New Houston School 


Aviation Enterprises, Inc. 
has been organized in Houston, 
Texas, by R. E. McKaughan. 
Primarily a flying school, the 
organization will also be asso- 
ciate distributor for Piper in 
that area, and will also repre- 
sent Erco. Vice president is 
Henry E. Kriegel and L. D. 
McKaughan is treasurer. The 





school has taken over two large 
hangars, a shop, a five-room | 


A FEW of the 1000 students who are going to school in three 
shifts at Fletcher Aircraft Schools, at Burbank, Calif. 


office building and two other 
buildings formerly used by the 
Texas National Guard. Hous- 
ton is now an active aviation 
center and the new business is 
looking forward to an active 
future. 


Aeronca Trains Welders 


The Aeronautical Corporation 
of America has been turning 
out five ships a day and plans | 
to add 50 per cent to its floor 
space by next spring. When 
the night shift is completed the 
company anticipates a produc- 
tion of seven ships per day. 

“The problem now igs in se- | 
curing trained factory person- | 
nel,” said Carl Friedlander, 
Aeronca President, recently. “In 
order to do this we have re- 
cently opened our own school 
for welders and machinists in 
Middletown.” 





Aviation Institute Expands 


The Aviation Institute (a 
Division of Frank Ambrose, 
Inc.) an aviation mechanics 
training school, has just leased 
a block of property consisting 
of 52,000 sq.ft. of floor space 
and 30,000 sq.ft. of enclosed 
vacant yard to take care of its 
rapid expansion. The property 
is 200 x 240 ft. and includes a 
three-story modern fireproof 
building, several one-story 
structures and a paved yard 
enclosed by a concrete fence. 
The property fronts on 35th 
Avenue and occupies the block 
between 36th and 37th Streets 
in Long Island City, midway 
between Times Square and La- 
Guardia Airport. 

The courses cover airplanes, 
engines, sheet metal, welding, 
drafting and radio and are of 
4 months to 18 months dura- 
tion. The Aviation Institute is 





CHIEF 


PILOT, TOM OSTERMAIER, 


of California Flyers 


School, gives C.A.A. student Margaret Stevenson a parting bit 
of advice before she takes off in one of the new 220 hp. Waco 


trainers. 





U. S. Government approved 
for airplane and engine me- 
chanics and licensed by New 
York State. 


Expansion of the Westwood Cor- 
respondence School, Los An- 
geles, to a full stature as a 
resident school was celebrated 
recently with a dinner and re- 
ception for executives of the 
aircraft industry in Southern 
California. Gordon Brown, 
president of the school, which 
will now be known as the West- 
wood School of Aeronautics, 
presided at the dinner which 
was attended by a large num- 
ber of industrial executives. 


Latest specialized aviation train- 
ing school to be established in 
the Los Angeles area is the 
Academy of Aerial Photog- 
raphy, Inc., Los Angeles, with 
Kenneth A. Smith as founder 
and president. Extensive re- 
search and planning preceded 
opening of the school, which is 
offering eleven courses in aerial 
photography including study of 
the camera itself, laboratory 
courses in development of pic- 
tures, mapping, engineering, 
training of photographic pilots, 
etc. This is believed to be the 
only school of its kind in the 
world. In addition to the in- 
creasing commercial activities 
in the field of aerial photog- 
raphy it is believed that the 
new school will prove a vital 
unit in the national defense 
training program. Minimum 
training course is four months. 
Classes were scheduled to start 
on October first. 


After three weeks of existence, 





the National School of Aeronau- 
tics in Kansas City, Mo., re-| 


ports an enrollment of 75 air- 
craft students, with 105 more 
scheduled to begin study Sep- 
tember ist. The modern and 
completely equipped school is 
directed by airline men who are 
government rated instructors. 
At present there are five day- 
time instructors and the same 
number for night classes. Ac- 
cording to Mr. John Vale, for 
eight years educational director 
of TWA, special emphasis is 
being placed by the school upon 
training for government A & E 
licenses. 


Boeing School Installs 
DC-3 Electrical Test Panel 


An electrical test panel to 
familiarize students with prob- 
lems that they will encounter 
while servicing airplanes has 
been constructed and is now in 
use by students in the Mainte- 
nance Elective class at the Boe- 
ing School of Aeronautics, un- 
der Instructor H. R. Brent- 
linger. 

Testing conditions with the 
panel are practically the same 
as if the student were working 
on an actual airplane. All 
terminal blocks have been in- 
stalled, and all conduits are 
labeled according to the wiring 
diagram. The wires go through 
the panel and enter each unit 
from the back or through con- 
duits. In this way it is possible 
to trace the circuits by pulling 
on the wires; and actual tests 
must be made in order to trace 
the circuits. Panel lights are 
employed to represent the vari- 
ous units and to check the op- 
eration of the circuits more 
readily. 
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PAN-AMERICAN’S NEW BOEINGS 
NOW PROVIDE 3-day Service 


Miami today — Rio day after tomorrow! Pan American Airways 
links the Americas with swifter wings. A new fleet of Boeing Strato- 
Clipper landplanes — each powered by four 1100 H.P. Wright 
Cyclones and named for early Yankee Clipper ships—flies non-stop 
from Miami to Panama. . . cuts two days off former schedules to 
Rio de Janeiro and Buenos Aires. 

Pan American inaugurated its regular Trans-Atlantic service and 
extended its Trans-Pacific services with Boeing 4-engined flying 
boats powered by Wright Cyclones. Once again selected for Pan 
American’s international operations with the new Boeing §trato- 


Clippers, Cyclones are playing their part 

in strengthening the unity of the Americas. IT PAYS 10 MT} 
WRIGHT AERONAUTICAL CORPORATION 
A Division of Curtiss-Wright Corporation « PATERSON, NEW JERSEY 


ENGINES 
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Recent Books 


Let’s Fry—Awn A.B.C. or Fiy1Ne, by 
Ernest G. Vetter. Published by Mor- 
row. 116 pages. $1.50. 


Here is an excellent book for flight 
instructors to recommend to their stu- 
dents. It is based on the day to day 
experiences of an instructor who has an 
informal way of telling his story. Un- 
like many of the older books on the 
market, the ship on which instruction 
is based is a light plane tandem trainer 
such as is most used today. Eric Sloane 
has done the drawings, which are good. 


MACHINE SHop TRAINING Course. By 
Franklin D. Jones. Two vols. Vol. I, 
474 pages, 221 illustrations. Vol. II, 
552 pages, 209 illustrations. Pub- 
lished by the Industrial Press, 148 
Lafayette St., N. Y. City. Two books, 
$6, either volume separately, $4. 


At a time when every aircraft and 
engine plant in the country is trying to 
train machinists, either in its own plant 
or in cooperation with nearby schools, 
these two volumes fill a need. The 
books form both an elementary and an 
advanced machine shop course and 
should prove to be valuable for both 
shop and school training classes. 


STANDARD AIRCRAFT WorKERS MAN- 
UAL, Stuart Leavell, Editor. 
Fletcher Aircraft Schools, Bur- 
bank, Calif. 76 pages, looseleaf 
pocket size, $1.50. 


A compete handbook of aircraft con- 
struction developed over the past five 
years as a reference manual for men in 
aircraft manufacturing and instruction 
work. Gives practical, authoritative 
answers to problems of the aircraft 
worker. Divided into seven sections, 
it illustrates and describes the uses and 
characteristics of aircraft materials, 
tools, drawings, blueprints, mathematics, 
Army, Navy, and Air Corps specifica- 
tions, shop, manufacturing, and standard 
practises, and a glossary of aircraft 
terms. 


“AERONAUTICAL DICTIONARY AND REF- 
FERENCE LiBRARY”, by Randolph 
Hartley, Jr., published by DeVorss 
& Co., Los Angeles, Calif., $4.00. 


This book is more than an aviation 
dictionary. Into its 524 pages has been 
condensed the essential factual material 
of a complete reference library, includ- 
ing specifications of popular aircraft 
engines, chronological milestones in 
aviation history, aircraft factory pro- 
duction procedure, a surprisingly com- 
plete and up-to-date aircraft industry 
directory, civil air regulations, and a 


comprehensive questionnaire for the 
student. Measuring 54 by 8 in. the 


‘ book is limply bound for ease of carry- 


ing. It should make a good traveling 
companion, 


AVIATION—Manufacturing and Trans- 
portation, published by White 
Weld & Co., investment bankers, 
40 Wall Street, New York, 66 p., 
2 maps. 


In this 148-page book is presented 
the most comprehensive financial study 
of the aviation industry published since 
1936. One part deals with prospects of 
the aircraft manufacturers, together 
with detailed information regarding no 
less than 51 aircraft and accessory 
companies. Equally interesting is the 
section reviewing the air transport in- 
dustry and its eighteen principal lines. 
Replete with tables and maps, there is 
included for good measure a summary 
of the all-important Civil Aeronautics 
Act of 1938. This survey spreads before 
the investor-reader much valuable finan- 
cial data, thereby placing him in a 
better position to judge his favorite 
aviation securities. 


FIGHTING PLANES OF THE Wor LD, by 
Major Bernard A. Law, with a 
foreword by Major Al Williams, 
and color compositions by Barry 
Bart. Random House, Inc., New 
York, N. Y. 66 pages 65 full color 
illustrations of modern fighting 
planes. Price $1.00. 


This timely book is authoritative in 
both text and illustration, giving up-to- 
the-minute data on the planes that are 
engaged in conducting or combatting 
the current Blitzkrieg. So fast does 
air war move that this volume may 
serve more as a historical reference 
work than a handy guide to understand- 
ing the daily communiques, by the time 
this review appears. In any case it 
will prove a fascinating book. 


THE ArIR TRANSPORT INDUSTRY, com- 
piled by J. S. Bache & Co., New 
York. 48 pages. 


Believing that it is but a question of 
time before air transport will rank 
among the leading American industries, 
J. S. Bache & Co., investment bankers, 
have issued a handbook on the air 
travel industry, outlining its principal 
characteristics and dealing with the 
individual companies. Although giving 
the financial slant on the business the 
booklet is non-technical and a ready 
reference on a fast moving industry. 
Despite the new problems raised by the 
national defense program, the Bache 
study concludes that the financial out- 
look is favorable for the more efficient 
and better situated air line units. 


Window Shopping 


The following new trade literature may be 
obtained by writing direct to the firms listed: 


A new catalogue of aviation uniforms has 
been issued by the Russell Uniform Company 
of New York City. Illustrated in the catalogue 
are uniforms for pilots, students and hostesses, 
also caps, shirts, insignias and identification 
wristlets as supplied to principal airlines, The 
company having specialized in uniforms for 
forty-five years, states that it is equipped to 
meet the requirements for any type of aviation 
uniform, Catalogue mailed on request. 


The P&H Weld—A regular publication de- 
voted to electric welding. P&H-Hansen 
WA-200 square frame arc welder—Bulletin 
W-26—describes this newest arc welder. Har- 
nischfeger Corp., Milwaukee, Wis. 


Inconel Engineering Data—A 6-page compila- 
tion of Inconel information especially prepared 
for aircraft engineers, bound, and punche for 
loose-leaf binder. The International Nickel Co., 
Inc., 67 Wall St., New York, N. Y. 


Micro Switch Data Sheet No. 11—Data Sheet 
No. 12—Describe Type J roller arm actuator 
attachment and panel mounting and roller_leaf 
micro switches. Micro Switch Corp, Frse- 
port, Ill, 


Niagara Single Crank Presses—Series 50— 
Bulletin 63-C—A 26-page catalog, liberally il- 
lustrated, and punched for loose leaf binder, 
describes presses of 2 to 50 hp. Niagara Ma- 
chine & Tool Works, 637-697 Northland Ave- 
nue, Buffalo, N. Y. 


Stow Flexible Shafting—Catalog No. 40—Com- 
plete catalog of portable electric power 
grinders and accessories. Stow Manufacturing 
Co., Inc., Binghamton, N. Y. 


Weather Magic—A regular publication devoted 
to air conditioning. The Trane Co., La Crosse, 


Wis. 


United States Electrical Tool Co.,—Catalog 
No. 56—Covers complete line of electrical tools, 
including buffers, grinders, drills, nut setters, 
reamer drivers, sanders, saws, etc. Unit 
States Electrical Tool Co., Cincinnati, Ohio. 


Washer size finding scale—Sent free upon 
request, this scale makes possible a speedy 
comparison of the complete range of washer 
specifications. Wrought Washer Manufactur- 
ing Co., Milwaukee, Wis. 


Aluminum News Letter—Published monthly to 
report progress in the application of aluminum 
to the problems of industry. Aluminum Co. of 
America, Pittsburgh, Pa. 


Bearings—A 96-page catalog containing di- 
mensional data on all types of ball bearings, 
tapered roller bearings, straight roller bear- 
ings and ball bearing pillow blocks. Ahlberg 
Bearing Co., 4727 S. Whipple Street, Chicago, 
Il. 


Engineering Data Sheet—First of a series of 
technical bulletins to be issued on the ig mes 
properties of beryllium alloys, etc. The Beryl- 
lium Corp., Reading, Pa. 


Blackhawk Wrenches—Catalog No. 240—A 
40 page catalog of automotive and aviation 
wrenches of all types. 


Gisholt Standard Tools for Universal Turret 
Lathes—A 40-page book. Gisholt data sheets 
Nos. 38 to 45 inclusive. Each sheet discusses 
the solution of a typical machining problem. 
All shop men will find much practical help in 
the above listed material. Gisholt Machine Co., 
Madison, Wis. 


The new Speedmaster metal spray gun—A new 
folder describing in detail the latest metal apeay 
un equipment. Master Metal Spray, Inc., 252 

Magnolia St., Oakland, Calif. 


Designing for Die Casting—A comprehensive 
36-page Booklet for the engineer employing die 
cast parts. The New Jersey Zinc Co., 160 Front 
St., New York, N. Y. 


Niagra Power Squering Shears—Bulletin 72-A 


24-page catalog. Niagra Machine & Tool 
Works, 637-697 Northland Ave., Buffalo, N. Y. 


Why Anti Friction Bearings—A 112-page text 
book on the subject. New Departure Division 
of General Motors Corp., Bristol, Conn. 


Parker Benders, Bulletin No. 40E—A 56-nege 
catalog of tube fabricating equipment. The 
Parker Appliance Co., 17325 Euclid Ave., 
Cleveland, Ohio. 


Wilson Arc Weiss Electrodes—A 24-page 
catalog. Wilson Welder and Metals Co., Inc., 
60 East 42d St., New York, N. Y. 
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OMPARE Snogo with every other method of airport 






clearance! 










Push plows pile up banks that must be rehandled with 
each successive cut. Banks trap drifting snow, endanger 
™, wing tips and blow back on the runway requiring expensive 







repeat plowing. 










Rolling will not handle either deep or dry snow and when 
saat partial thaws occur slush holes develop that endanger land- 


le run- 
“ ing gear. Snogo is the only positive method for handling 
port. 

















any snow condition! 


Deep or light, dry or wet, ice laden or encrusted, Snogo 
clears right down to the surface of the airport and throws 
the snow well off the runway where it can cause no trouble. 
Snogo is positively guaranteed to handle any snow condi- 


tion that will ever develop on any airport and has d 
, ape _—n One of the many Snogo Models for airport 


its ability to clear 11,800 ft. of runway averaging 100 ft. wide service. The power unit and snow pick-up unit 
and 6 in. deep in 8 hours. Here is snow insurance that is can be removed leaving the truck. for other 
worth any price, but it isn’t expensive—there is a Snogo of service in the summer time. 
a size for every budget. Every airport can afford Snogo 


today. 


KLAUER MANUFACTURING COMPANY 


Dubuque ° lowa 













































































Drop Test 


(Continued from page 55) 





mounted in the drop test rig, on the 
wheel axle, and on two reference points 
on a fixed standard which is usually 
placed about 12 in. to one side of the 
shock absorber. When the shock ab- 
sorber and wheel combination is 
dropped in a darkened room the lights 
on the shock absorber and wheel axle 
trace light paths which have relative 
movement, one with the other, and with 
fespect to the two fixed standard lights. 
These light patterns are photographed 
as dots by using a motor-driven shutter 
on the camera to break up the light 
source. To avoid the congestion on the 
film caused by having these points fall 
in a straight vertical line, the camera 
is mounted on a rigid pivot and 
“fanned” in a horizontal plane during 
the time of drop. This produces the 
exact pattern shown in Fig. 1. Precise 
“fanning” of the camera is not nec- 
essary as the distance or time between 
the points on the curve on Fig. 1 is 
equal to the speed of the motor-driven 
shutter. A shutter speed of one picture 
every 1/240th of a setond has been 
found to give excellent results as this 
gives approximately 100 points on the 
curve, which is ample. The motor- 
driven shutter on the Bendix recorder 
is of the rotary disk type, being very 
similar to the television scanning disks 
used a few years ago. 

Each drop test is recorded on a 
single photo negative. The completed 
negative-graph will show four light- 
dot paths, one for the shock absorber 
travel, ore for the wheel travel, and a 
horizontal path for each of the two 
reference lights. The stroke of the 
shock absorber or wheel can be deter- 
mined at any time interval by com- 
parison with the two reference lights, 
which are a known distance apart. To 
facilitate the computation of the data 
which results from this graph, the nega- 
tive is placed in an accurate projector 
and the image of the graph is projected 
on a large piece of graph paper, the 
amount of magnification being adjusted 
to give an easily scaled distance be- 
tween reference points. These data are 
then extended until the curve, showing 
the load factor developed at any point 
in the stroke, is found. A representa- 
tive data sheet is shown in Fig. 2. 

Very little similarity exists between 
the various drop test records encount- 
ered, since every combination of shock 
absorber and tire (and there are many 
of these) presents an entirely new 
problem. As an example, the perfect 
oleo-pneumatic shock absorber would be 


~ a strut alone, without a tire. Such 


units have displayed efficiencies as high 
as 83 percent. However, this condi- 
tion is most always modified by the 
addition of a tire whose volume of air 
and initial air pressure differ for vari- 
ous applications. In this connection it 
is interesting to note that the softer 
the tire used the greater is the rebound 
of the wheel, and therefore more re- 
bound “snubbing” is required within 
the shock absorber itself. While low- 
pressure tires have many distinct ad- 
vantages, they have increased the 
problems of the shock absorber de- 
signer. 





Mercedes-Benz 
(Continued from page 61) 





With regard to construction details, 
the crankcase and the two cylinder 
blocks of the DB 60i are a one-piece 
casting of Silumin-Gamma alloy with 
an angle of 60 deg. between the two 
inverted blocks. The casting is braced 
by means of five transverse partitions 
as well as by interior longitudinal and 
transverse ribs. The steel cylinder 
barrels are screwed into the cylinder 
blocks. Each cylinder has two inlet 
valves and two exhaust valves actuated 
through the medium of steel fingers by 
an overhead camshaft along each block. 
All of the valves have hollow heads and 
stems and the exhaust valves are sod- 
ium-cooled. 

The crankshaft is of six-throw design 
and is machined from a one-piece steel 
forging with counterbalances. It is 
supported in seven steel-backed lead- 
bronze bearings. Each pair of connect- 
ing rods functioning on the same throw 
consists of a plain rod containing a 
roller bearing in its big end and a 
forked rod attached to the plain rod 
by means of plain bearings. The pistons 
are made of aluminum alloy and are 
fitted with pins of the floating type. 

The supercharger is mounted in a 
similar manner to the supercharger on 
the Junkers Jumo 211 engine in that 
it is gear-driven from a transverse shaft 
at right angles to the axis of the crank- 
shaft. This arrangement permits full 
advantage to be taken of the high 
velocity air stream emanating from the 
periphery of the closed-type, high-speed 
impeller. On the DB 600 and DB 601 
engines, the supercharger is of one- 
speed, one-stage construction with 
screened air intakes in its sides. It is 
fitted with an automatic boost control 
and charging pressure governor which 
maintains a constant pressure in the in- 
take manifolds of the engine until its 
rated altitude is reached. 

Direct fuel injection into the cylinders 
of the engine is provided by means 


of a twelve-unit high-pressure pump 
mounted between the cylinder blocks 
where it is fed by a Graetzin transfer 
pump. The high-pressure leads between 
the pump and the cylinders are of equal 
length. The ignition system comprises 
two twelve-cylinder magnetos of Bosch 
manufacture together with shielded 
plugs and wiring. The mounting of the 
magnetos is unusual in that they are 
attached to a small accessory gear box 
on top of the rear portion of the crank- 
case where they and other accessories, 
such as high-pressure and low-pressure 
pumps, so mounted can be removed en 
block for servicing. 

The lubrication system functions on 
the dry sump principle with one pres- 
sure feed and two scavenge pumps of 
the rotary gear type to circulate the oil 
through the engine and via a small 
radiator on top of the crankcase, back to 
the service tank. The used oil collects 
by gravity in the oil-tight valve covers 
whence it is removed by the scavenge 
pumps. The pressure used for the main 
bearings is 45 lb. per sq.in. 

The propeller shaft is hollow to per- 
mit firing a shell gun through it and is 
driven through spur gears having a 
reduction ratio of 1.55 to 1 or 1.88 to 1. 
The shell gun is attached to a flange at 
the rear of the engine with four studs 
and nuts. The propeller shaft flange 
is provided with 8 holes and 96 serra- 
tions which is standard practice in 
Germany. 

The engine is started by means of 2 
Bosch hand or electric inertia starter 
flange-mounted on the crankcase where 
it engages with the rear end of the 
crankshaft. Water is used for cooling 
purposes and is circulated by a centri- 
fugal pump in a closed-circuit system. 
Ethylene glycol is not regarded with 
favor on account of the servicing com- 
plications involved. 

Everything of the Mercedes-Benz DB 
600 and DB 601 engines has been de- 
signed with a view to relieving the 
strain on the pilot. Apart from the 
throttle, all of the’ controls are auto- 
matic. The interchangeability which 
exists between these engines and the 
Junkers Jumo 211 places the German 
Luftwaffe in a very strong position for 
maintaining its war-planes in the field. 


Specifications 


Mercedes-Benz DB 601 aircraft engine 

Type: twelve cylinders, water cooled, 60 
deg. inverted vee, geared drive, four 
cycle 

Bore and stroke: 5.90x6.30 in. 

Displacement: 2,070 cu.in. 

Length and area: 68 in.x6.2 sq.ft. 

Rated output: 1,200 hp. at 16,400 ft. 

1,200 hp. for take-off 

Total weight (dry): 1,265 Ib. 

Specific weight: 1.05 lIb./hp. 

Fuel consumption: 0.45 Ib./hp./hr. 

Oil consumption: 0.018 1b./hp./hr. 

Compression ratio: 6.8:1 
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At right—For more than 
13 years men trained for 
Jeadership in commercial 
aviation at Parks Air Col- 
lege haveentered theindus- 
try and advanced to such 
positions as Chief Engi- 
neer, Chief Meteorologist, 
Chief Pilot, Captain, First 
Flight Officer, Traffic 
nee. Factory Man- 
ager, Department Super- 
visor in manufacturing, 
Superintendent of Main- 
tenance, and many others. 











For Leadership in 


COMMERCIAL AVIATION 
Select Training of Leadership Calibre 


yg you who have shown superior merit in 

preparatory school or college, Parks Air 
College offers training for positions of trust 
and responsibility in commercial aviation. 

You have four courses from which to 
select: Professional Flight, Aviation Oper- 
ations, Aeronautical Engineering and 
Maintenance Engineering. In each, prac- 
tical training is emphasized. Eack is spe- 
cialized and at the same time comprehen- 
sive in its particular field. 

You find that the practical application 
of all training and the entire atmosphere of 
the College, which is distinctly aeronau- 
tical, stimulate and develop the interest 
that first prompted you to consider avia- 
tion as a career field. 

Though development of skill is empha- 
sized, your training should and will go 
much farther than that. In order that you 
may have the grounding necessary for 
advancement, you will become acquainted, 
in addition, with basic principles relating 
to your particular field within aviation. 

To put it another way, you become 










familiar with the Why as well as the How 
of doing things. This is important for your 
advancement in aviation will depend upon 
your Understanding, your Reasoning Abil- 
ity, your ability to solve the new problems 
continually arising in aviation. 

Graduates of Parks are providing proof 
of the value of Parks training. You find 
them in positions of trust and responsibility 
through all of aviation, such as Factory 
Manager, Chief Engineer, Chief Pilot, 
Captain, First Flight Officer, Traffic Man- 
ager, Department Supervisor in manufac- 
turing, Superintendent of Maintenance, 
Station Agent, and many, many others. In 
addition, a number have made their own 
jobs. They are conducting successful aero- 
nautical enterprises of their own. 

If you are determined to achieve leader- 
ship in commercial aviation, acquaint your- 
self thoroughly with the training oppor- 
tunities offered you by Parks Air College. 

You are invited to send for the 64-page 
catalog. It will be mailed you free on 
receipt of your request. 




















At left— At Parks Air- 
port No. 2 is based all 
military flight training. A 
third field of 100 acres 
supplements this landing 
area. This arrangement 
permits the conduct of 
military aviation training 
and commercial aviation 
training by Parks Air Col- 
lege with the minimum of 
interference and the maxi- 
mum of efficiency in both. 




























Pertinent Facts About Parks 
Parks Air College was founded August 1, 1927. 
Has enjoyed full Federal app I long 

than any other aviation school. 

Is accredited inits Aeronautical Engineering 
School by the Illinois Superintendent of Pub- 
lic Instruction. 

Is accredited by the United States Office of 
Education of the Federal Security Agency. 

Graduates are qualified educationally for 
appointment as flying cadetsin the U. S. Army 
Air Corps and for flight training in the U. S. 
Naval Air Reserve. 

Has a capacity enrollment of 300 commer- 
cial aviation students, 216 U.S. Army Air 
Corps flying cadets and 48 enlisted mechanics. 

Has its own airport with a school plant of 25 
buildings devoted to school purposes entirely, 
also two fields of 568 acres and 96 acres for 
military flight training. 

Has a faculty of 73, each especially qualified 
for his particular field of instruction. 
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PARKS AIR COLLEGE ‘Section AV-10 
| East St. Louis, Illinois. 





| Please send me details of four major 
| Courses in commercial aviation training. 
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Seversky Export Fighter wig 
GR1820-G100 Wright Cycloy 


Engine 


‘iltee Model ‘‘V11-GB’”’ Attack 
mber with 900 H.P. Wright Cy- 
me used by the Air Forces of 
Pissia, China, Brazil and Turkey 
Brewster XF2Al Navy Single Seater 
Fighter powered with Wright Cyclone 
950 H.P. Engine 


Douglas **DC-3’’ 21-Passenger 

Transport used by American Air 

Lines, T.W.A., Pan American and 
others 


Douglas ‘‘DC-3’’ Transport operated 
by T.W.A. and powered with Two 
Wright 1100 H.P. Engines 


¢rtiss Scout Bomber 
, equipped with 
1950 H.P. Wright 


yclone Engine 


luglas ‘‘DC-5"’ Transport operated [fF Curtiss Interceptor with a Climbing 
the Royal Dutch Air Lines ; oe Speed of 5000 feet per minute 
Lhipped with Two Wright 1100 H.P. : powered with a Wright Cyclone 
Engines ; ; 850 H.P. Engine 


So TR gi 


ARGENTINE ARMY AND NAVY - BRANIFF AIRWAYS, INC. - CHINESE ARMY » DUTCH EAST INDIES AIR 
FORCE * K.L.M. > PAN AMERICAN AIRWAYS - PAN AMERICAN GRACE AIRWAYS, INC. - ROYAL AIR FORCE 
SWISSAIRE * THAILAND AIR FORCE * U.S. COAST GUARD ° U.S. NAVY 





“SBC-4" 


= _ py British Air Ministry equipped with 1100 H.P. 
: Wright Cyclone Engines 
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thter with 
t Cyclonfilmgglas “XB-19"" Army Bomber 
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Howard Hughes’ Round-the-World Lock- 
heed ‘‘14’’ powered by Two Wright 1100 H.P. 
Engines i 


- 





CURTISS HAWK ‘‘75-A"’ 

Single Seater Pursuit Ship 

powered with GR1820-G102 
Wright Cyclone Engine 








Hall ‘‘PH-2”’ Flying Boat used by the United 


States Coast Guard Service powered with 
850 H. P. Wright Cyclone Engines 


Consolidated Model 
**31"’ with 2000 H. P. 
Wright Duplex 
Engines 


“SBC-4"’ 
0 d with 
20-22 Wright 
slone Engine 
Grumman “‘F3F2’’ Single Seater Fighters 
used by the Navy and Marine Corps equipped 
with 950 H.P. Wright Cyclone Engine 


% =| oe" ® Boeing ‘‘307’’ Stratoliner used 

: 4 . by Pan American and T.W.A. 

powered with 1100 H.P. Wright 
Cyclone Engines 
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Canada 
(Continued from page 31) 





eration of Canada, Great Britain, Aus- 
tralia and New Zealand, under the Can- 
adian government’s jurisdiction. (Avr1a- 
TION, March 1940). 

Fleet Aircraft Ltd., Fort Erie, Ont. 
(opposite Buffalo), and de Havilland 
Aircraft of Canada Ltd., Toronto, are 
both turning out elementary training 
planes, 404 each of the Fleet Finch and 
de Haviiland Tiger Moth, at the rate 
each of 30 a month during the 1940 
summer when mass production first be- 
gan, and which is being speeded up, as 
the planes are put into use now that 
the training scheme is practically in 
full operation. Engines for both planes 
come from the United States, though 
de Havilland’s Gipsy engines formerly 
came from Great Britain and are now 
replaced by Menasco engines. Fleet 
is also building a new Canadian de- 
signed ship, Fleet 60, for intermediate 
training. Two hundred of these have 
been ordered for battle pilot training 
and production is understood to begin 
early in 1941, 

Noorduyn Aviation, Ltd., Montreal, 
builds the Noorduyn Norseman, a bush 
freighter, for the Canadian government 
for use as troop transport and train- 
ing plane for radio operators and ob- 
servers. This company is also building 
North American Harvard trainers for 
advanced training, to replace Fairey 
Battle bombers which Great Britain has 
been unable to deliver for the training 
plan. The first Canadian-built Har- 
vard’s are to come off the production 
line before 1940 ends. 

National Steel Car Corp. at its Tor- 
onto plant is building Westland 
Lysander reconnaissance planes used 
also in the training scheme, as well as 
on active service. Production on this 
plane is to be one daily by October, 
1940. 

Fairchild Aircraft, Ltd., at its Mon- 
treal plant, is building Bolingbroke 
bombers, a modification of the British- 
built Bristol Blenheim bomber. 

Canadian Vickers Ltd., at Montreal, 
is producing twin-engined Supermarine 
Stranrear flying boats, for active serv- 
ice on Canadian coasts and for training 
purposes. This is the largest ship being 


esx. - produced in the Dominion. 


... In addition to these individual air- 


“®*“Sraft, Fleet, Fairchild, National Steel 


Car, Canadian Car & Foundry, Vickers, 
and the Ottawa Car Manufacturing Co. 
Ltd., Ottawa, are all making parts of 
the Handley Page Hampden bomber 
for assembly at the Montreal and Tor- 
onto plants of Canadian Associated Air- 
craft Ltd. 

Altogether eight Canadian aircraft 


companies, according to Munitions and 
Supply Minister C. D. Howe at a Jor- 
onto speech on Sept. 4, have in hand 
orders totaling 3,800 planes, valued at 
approximately $125,000,000. He stated 
5,000 planes would be needed for the 
Empire training plan alone. 

One of the main type planes used in 
the British Empire Air Training Plan 
is the twin-engined Avro Anson bomber 
for intermediate training. The air 
training plan called for 1,600 of these 
planes to be supplied as Great Britain’s 
share. 

Following the disaster in Flanders, 
shipment of these planes could not be 
fulfilled. In fact planes on the high 
seas enroute to Canada, were sent 
back from mid-ocean. By late summer 
Britain was able to send about 300 to 
Canada again, but meanwhile the Cana- 
dian government had gone into the air- 
plane pioduction business and formed 
Federal Aircraft Ltd., Montreal, to pro- 
duce 1,500 Avro Anson bombers in 
Canada. Dynamic industrialist Ralph 
P. Bell of Halifax heads Federal Air- 
craft, with R. J. Moffet, formerly chief 
aeronautical engineer of Canadian Vick- 
ers as general manager. Companies 
producing parts of the Avro Anson for 
the government-owned company are 
Boeing Aircraft of Canada, Vancouver ; 
MacDonald Aircraft Ltd., Winnipeg; 
Cockshutt Plow Co. Ltd., Brantford, 
Ont.; Massey Harris Co. Ltd., Toronto; 
de Havilland Aircraft of Canada, Tor- 
onto; Canadian Vickers Ltd., Montreal ; 
Canadian Car & Foundry Co. Ltd., 
Amherst, N.S. Four Federal Aircraft 
assembly plants at Winnipeg, Toronto, 
Ottawa, and Amherst put the machines 
together. The Canadian Avro Anson is 
powered with American Jacobs engines, 
more than 3,000 of which have been 
purchased in the United States. 


Many Change-over Problems 


To change over from British-built 
to Canadian-built Avro Ansons required 
a small army of engineers to translate 
the more than 5,000 blueprints needed 
to make the plane from British to 
Canadian-American engineering conven- 
tions and to figure costs from British 
to ‘Camadian and American currency. 
The ‘entire production of Avro Ansons 
will be the job of Federal Aircraft, with 
the possibility that other types of planes 
needed later may also be entrusted to 
the government corporation. First 
Canadian-built Avro Ansons_ are 
planned to take the air in March, 1941. 

Canada is now building most of its 
own planes, and that it will continue 
to do so in increasing measure is im- 
plied by the Toronto Financial Post, 
leading Canadian financial weekly, in a 
recent article on Canadian government- 
owned war companies. Says the paper, 
“Federal (Aircraft) symbolizes the new 


and basic defense policy of Canada: dg) 
it here, with Canadian machines, tech. 
nique and supplies as far as possible; 
with help from the United States if 
essential. That it was a mistake to at- | 
tempt to build British-type aircraft ip 
this country and to make production 
here absolutely dependent on Britain js 
now a conviction that is general in both 
aviation and government circles.” 

Aircraft not yet produced in Canada, 
but which form part of the equipment 
of the Royal Canadian Air Force in- 
clude British-built twin-engined Air- 
speed Oxfords, British-built Short Sun- 
derland four-engined long-range flying 
boat, British-built Supermarine Spitfire 
single-seat fighters, British-built Black- 
burn Shark torpedo bombers, Ameri- 
can-built Douglas Digby twin-engined 
bombers (largest plane in use by the 
Royal Canadian Air Force), American- 
built Lockheed Hudson bombers, Amer- 
ican-built Boeing transports. 

No attempt has as yet been made to 
produce airplane engines in Canada. It 
has been under advisement by the gov- 
ernment but so far the cost to start 
such an industry has been felt too great 
for immediate needs. Thus Canada at 
present is importing engines largely 
from the United States, and is under- 
stood to share in orders given to the 
Packard Motor Car Co., for Rolls 
Royce Merlin 1,050 hp. engines which 
have so far been coming from Great 
Britain. Similarly instruments, metal 
propellers, and certain accessories are 
also still largely imported. Rubber 
tires are made in Canada, as the Do- 
minion’s time plants have been long 
established as branches of American and 
British companies. A machine tool} 
controller to procure machine tools for 
all war industries, including aircraft,9 
was appointed late in August. 

Parachutes are being made for the® 
Royal Canadian Air Force by Irving® 
Air Chute Ltd., Fort Erie, Ont., which 
has opened a second Canadian plant™ 
near Montreal, to facilitate productiom§ 
of war orders. 4 

While Canada had only the nucleus® 
of an aircraft industry’s personnel when] 
war broke out, training of all types of 
mechanics has been pushed by various 
federal, provincial and municipal gov-§ 
ernments. Schools for training aif-9 
craftsmen for both the industry and they 
ground forces needed for the air train- 
ing plan have been opened throughout) 
Canada. Technical schools in all citiesy 
have established special aircraft mej 
chanic classes, which have operated 
even during the summer holidays. Prow§ 
vincial governments have voluntarily} 
transferred institutions into aircrafty 
mechanics schools, paying wages to they 
student mechanics. The federal gov-] 
ernment, in conjunction with the Rovaly 

(Turn to page 106) 3 
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Factory Training 
(Continued from page 35) 





however, that the boys prefer to work 
as close to home as possible. Brewster 
is also getting men from the Woodmere 
High School, to which instructors have 
been loaned and from a public school 
in Newark. 

These schools operated on a _ two- 
shift basis during the summer and are 
continuing to hold evening classes for 
adults this winter. As far as possible, 
applicants for evening training are 
chosen from among men who have done 
related work. 

J. L. Rice, Brewster’s employment 
manager, has one chief criticism against 
the men in the national defense courses : 
they are too young to escape the draft. 
He feels that up to the present there 
has been no assurance that men working 
in aircraft plants would not be drafted. 
Mr. Rice believes that men over draft 
age could be found who. have assurance 
of being left in the plants once they are 
trained. 


Active Programs at Wright 


At Wright Aeronautical Corporation 
in Paterson, N. J., training is an old 
story. An engine factory is actually 
a large machine shop—and machinists 
don’t grow on trees. It takes longer to 
train a machinist than it does to train a 
pilot. In the past Wright has had four 
different training plans in operation: 
one for its engineers, one for foremen, 
one for its machinists, and another for 
the employees of its customers. 

The most active programs today are 
for the engineers and machinists. About 
132 young engineers are now attending 
basic courses which continue for 10 
months. All classes are given during 
the day time and are combined with 
actual work. Under the direction of 
Assistant Personnel Director Walter 
Bishop a well-rounded curriculum has 
been worked out and the corporation is 
convinced that the plan is paying divi- 
dends. 

The Edison Vocational School’ of 
Paterson is one of the chief contributors 
to the machinists’ training plan. This 
school has an abundance of machine 
tool equipment and is able to provide 
training on any of the standard ma- 
chines. It is now operating on a 24- 
hour basis, and is giving four weeks 
courses. The first week of each course 
is a general introduction, and the re- 
maining time is devoted to working on 
one machine. Then if the trainee can 
meet the Wright standards, he is em- 
ployed and continues on the one ma- 
chine he has been learning. He is put 
with a skilled machinist for eight or 


100 








ten weeks. During the first week he 
does nothing but watch. Then little by 
little he learns to handle the machine. 
After his training and _ breaking-in 
periods he is put on his own. 

As Wright Aeronautical has grown, 
an increasing number of men have been 
needed for engine test and engine assem- 
bly. A number of men for these depart- 
ments have come from the private avia- 
tion schools. When the company’s 
huge plant in Cincinnati is finished, 
thousands of men will be needed there. 
Personnel Director Auser is planning 
to secure many of his apprentices for 
this plant from the trade schools in that 
area. 


Pratt & Whitney 


At a time when most of the aviation 
industry wishes it had started its train- 
ing plans some years ago, Pratt & 
Whitney Aircraft of Hartford is reap- 
ing the benefit of its far-sightedness. 
Four years ago, under the guidance of 
Harry C. Smith, it began its appren- 
ticeship classes and now the students 
from those early classes are holding re- 
sponsible jobs in the factory. Appren- 
tices are high school graduates who 
seem to be well qualified. Three years 
are required for the machinist course, 
and four years for the toolmaker course. 
Training is divided between shop work 
and class work. Men are routed through 
many different departments, spending a 
maximum of 12 weeks in each. 

Class work, given in the plant during 
working hours, for which apprentices 
are paid, is supervised by the Connecti- 
cut State Trade School. At the end of 
the first six months an apprentice may 
enroll in the apprentice technology 
course given by the University of Con- 
necticut, which requires six hours of 
evening work per week, plus additional 
home study. These classes are also 
held at the P & W plant with the excep- 
tion of laboratory work at the Univer- 
sity. Three and one-half years are 
needed to complete this course. 

In its rapid expansion, the company 
could not train apprentices fast enough, 
and has also been using a learner plan, 
in which a youngster with mechanical 
aptitude is placed along side a skilled 
man and is taught one job by the old- 
timer. Because of the careful selection, 
and the cooperation of the plant’s ma- 
chinists, this scheme has worked well. 

The entire state of Connecticut has 
been alive to the need for mechanical 
training for some time, and its trade 
schools have been operating on an 
around-the-clock basis. Public schools 
which could take only high school 
students in the day sessions have been 
opened all night to qualified students. 
Such schools have operated in Hart- 
ford, Manchester, New Britain and 
Bridgeport. Pratt & Whitney has sup- 
plied teachers to two of these schools. 





P & W has training for its young en- 
gineers, and also has four hours of 
instruction per week in blueprint read- 
ing and shop mathematics for any em- 
ployees who want to enroll. That 
“training pays” is now a firm convic- 
tion at Pratt & Whitney. 


Training at Martin 


At Baltimore the Glenn L. Martin 
plant has had a carefully work out train- 
ing plan for ten years. Expansion has 
been steady in the past few years and 
Martin has already met a number of 
training problems which other plants 
will be facing this year. 

Under the general direction of Daniel 
W. Siemon, personnel director, a variety 
of training programs are now being 
carried on. Mr. Siemon has worked out 
a close cooperative system with public 
schools in his area which is especially 
noteworthy. The Baltimore vocational 
schools have a two-year course in air- 
craft sheetmetal work, and a two-year 
course for welders and fitting makers. 
Other courses train men for machine 
shop and pattern shop work. 

At the Baltimore Polytechnic Insti- 
tute Saturday morning classes are given 
in blueprint reading and shop mathema- 
tics. Martin engineers serve as in- 
structors. Many of Martin’s own em- 
ployees took the course. Last year 
about 1,400 students took the course. 

At Kenwood High School a night 
school was opened for seniors and for 
Martin employees. Company men again 
served as instructors. Three courses 
are given: blueprint reading, shop 
mathematics and business English. 
Tools and equipment were furnished 
for adult vocational courses operated by 
the City, and the Company has also 
worked closely with numerous trade 
high schools and given advice concern- 
ing their courses. Martin has even 
employed a number of teachers in the 
plant during summer months so that 
they might become familiar with plant 
operation. Cooperation is given to col- 
leges and engineering schools in the 
Baltimore area, and schools as far 
away as Hershey, Penna., have been 
given helpful advice on aviation courses. 

To train its young engineers, the 
Glenn L. Martin Engineering School is 
now being operated in a down-town 
office building. More than 100 engi- 
neers attend this school full time, for 
which they are receiving pay. Classes 


dovetail closely with the practical shop, 


training which Martin engineers get in 
the factory. All in all, Martin is doing 
a highly commendable training job. 
Under the skilful direction of Charles 
S. Mattoon, Personnel Manager of the 
Curtiss Aeroplane Division at Buffalo, 
factory training methods have been car- 
ried on there for several years. One of 
the reasons that P-40s are rolling out 
(Turn to page 126) 


AVIATION, October, 194 





























































AVI. 





VERSATILE as a one-man band is the 
Fafnir RE4H6 Rod End. Its blank, 
hollow shank can be threaded for a male 
application, tapped for a female applica- 
tion, or drilled and riveted. Its high- 
capacity bearing is self-aligning, packed 
with lubricant, and properly shielded. 


IN THE FIRST — OR THE HUNDREDTH — FAIRCHILD M-62 


Maneuverability and ease of control are outstanding charac- 
teristics of the Fairchild M62 Military Trainer. . . . The 
fact that Fafnir Aircraft Ball Bearings play an important 
part in these characteristics is clear from the blue print above. 
See how the entire linkage of the control system is kept 
positive and chatter-free, yet responsive and frictionless with 
the right Fafnirs at the right spots . . . lettered 

right on the drawing! * * Fairchild is another of 
the leading manufacturers who refuse to save 
pennies and use ball bearings of “unknown” per- 


formance. They know that over a hundred minute 


inspections enable us to say that these bearings are actually 
flight-tested before flight . . . that the wisdom of using ball 
bearings goes hand-in-hand with the common sense of using 
the best ball bearings * * To assure yourself that your ship 
will make flying safe and easy, through thousands of hours 
of heat and cold and constant movement of the controls, 
specify Fafnir Ball Bearings right on the drawings. 
Helpful Fafnir literature and engineering help will 
make it easy for your engineers to select and 
apply them. The Fafnir Bearing Company, 
Aircraft Division, New Britain, Connecticut, 
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THE 1Olsr FAIRCHILD TRAINER 
GOES INTO ACTIVE SERVICE 


Although the Fairchild M-62 Trainer is a com- 
pletely up-to-date trainer in design and construc- 
tion, there is behind it today an impressive record 

















of performance and hours in the air, proving in 
practice the worth of this exceptionally rugged 
and thoroughly modern airplane. More than one 
hundred Fairchild Trainers have already been 
delivered to the U. S. Army Air Corps for use in 
training Air Corps cadets, as well as to commer- 
cial schools in the advanced CPTP program. And 












twelve more M-62’s leave the factory every week 
to engage in the serious business of developing 
competent pilots for America in the shortest pos- 
sible space of time! 





(SPARTAN SCHOOL PHOTOGRAPH) 





& 
FAl R CH | LD Al RORAFT Ky Division of Fairchild Engine & Airplane Corporation 
EA i) Hagerstown, Maryland ... Cable Address “Faircraft” 
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Where Are Those Profits 


(Continued from page 33) 





Shock and Landing Gear Springs 
Upholstery Tacks 

Flat Wire 

Steel, Bar, Rod & Strip 
Fiber Products 

Brass Products 

Paints 

Clamps 

Switches 

Fuel & Oil Gaskets 
Copper 

Aluminum Bar 


Illinois received 2% of this total for 
furnishing the following finished and 
raw materials: 

Paint 


First Aid Kits 
Felt Products 
Accessory Controls 
Turnbuckles 
Grommets 

Brass Safety Wire 
Clevis Pins 

Bolts, Nuts & Washers 
Piano Wire 
Electrical Wire 
Upholstering 

Fuses and Holders 
Rheostats 

Sound Insulation 


Indiana received 0.5% of this total 
for furnishing the following finished 
products : 


Rubberized Hair Pads 
Leather Binding 
Roller Chains 
Sprockets & Gears 
Vibrator Horns 
Switches 

Hood Lacings 


Wisconsin received 0.5% of this total 
for furnishing finished and raw mate- 
rials: 


Brass Eyelets 

Landing Gear Motors 

Electric Fuel Gauges 

Tie Rods 

Flying Wires 

Aircraft Cable 

Massachusetts received 0.5% of this 
total for furnishing the following fin- 


ished and raw materials: 


Gears & Worms 

Sprockets 

Chain 

Cabinet Locks 

Universal Joints 

Thread 

Gimp 

Sash Cord 

New Jersey received 12% of this total 
for furnishing the following finished 
products : 


Tab Control Parts 
Engines 

Starters 
Generators 
Primers 

Stop Nuts 

Engine Accessories 
First Aid Kits 
Carpeting 
Instruments 
Hinges 


Leather Upholstery 
New York received 8% of this total 
for furnishing the following finished or 
raw materials: 


Propellers 

Fuel Analyzers 
Instrument Lights 

Oil Radiators 

Clocks 

Instruments 

Radio Equipment 

Rubber Tubing 

Engine Switches 
Bearings 

Balloon Cloth 

Flitex Cloth & Tape 
Packing 

Canvas 

Upholstery Materials 
Grommets & Fasteners 
Flexible Aluminum Tube 
Forgings 

Flexible Shafts 
Michigan received 2% of this total for 
furnishing the following finished and 
raw materials: 


Lacquer 
Gasoline Gauges 
Paint & Dope 
Door & Window Handles 
Castings 
Leather Upholstery 
Rubber Plugs 
Ash Receivers 
Landing Lights 
Electric Terminals 
Fuse Clips 
Steel Tubing 
Controls 
Window Moulding 
(Turn to page 106) 








The Beechcraft Personnel Were Paid $681,000 During the Year 
For Their Work in 1939 


Capital Investment and Fixed Overhead Required for 1939 Pro- 


duction of 66 Biplanes—8 Monoplanes—Capital Investment 
$369,000—Fixed Overhead $290,800 





Sheet Metal Workers Received.......... Eeilatiaiatiat iin <i: $194,000 
Machinist, Tool & Die Makers Received.............. aoe Beech Aircraft Corp. 
I I ooo 5 a ae'eo< serateio eveve-steneesiales oe 4 sare 26, oer 
Upholsterers Received ...... cide es ition mihen sins +65 9,500 eres er evn yaa caries tein - + 90 SA 
Plant Maintenance Men Received.................-..- 13,600 Sham Ronen (Jigs, Tools & Dies)...........00... 141/000 
W@OWOTCTS. TRECEIVEM on oon ccc kc ccc cwccccccesccce 21,150 Office Eauioment 19'000 
TIME og cians cdi dvenicuiste ina view emelcwss «00d 67,000 pers Teeld Renee ee ae te en Ree Le 18,000 
—" Under Production Planning & Control Re- —— Cor Ale WU ae 3000 
Rs a Sa calcd vinial 0d a1eleLe s WE Faw ode SR Riee REO 4b 9 0 6:0 P Sagat “pigee er ithe ae onc el 5 Se ** 7°... ; 
Employees Under Plant Administration Received....... 12,600 en on Office and Shop secsiasieaten hain Jigs 1.300 
aa” Under Executive Sales & Administration 5.000 Maintenance and Depreciation on Buildings............ 21,700 
ihc each rors eye a Re eS ae Se Sen , “sal a§ 
Members of the Engineering Department Received.... 84,000 — re nt) eS eee ——. 
Inspectors Received ......-....---+-+seeerseeeeeeeee 22,000 Selling & Administration Overhead................ .. 120,000 
Engine Mechanics Received........ gale edcewerwewe oe 14,400 Mitdiacaten Ceareend 145,000 
Aircraft Assembly Mechanics Received............... 69,000 Heat, Gas Water and Electricity...................-. 13,000 
ar erat oe er Ueer ea 33,000 
Distribution by Manufacture of Money Received for Aircraft UN eo Nene tae swag aici ea Fo oe eae an eae 7,500 


During Fiscal Year 1939 
Gross Income $1,300,000 


Beech Aircraft Corp. 
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etnies ots 16.5% 
perder thee 20% Cost Distribution of One Beechcraft Ship in Regular Production 
Ba ores 5% 
Bete ike. 4% Percent 
Bestagratonants 14% ee ee ae ee ea a eae Pe Od 25 
of ce 14% ER ee ee 18.5 
a ae 3% ee A rr 18.25 
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Spent for Chine ACCESSOTICS. .. 2... 2... 00. ccc ccc ccc wes 4.25 
Bee sah, Somer 6% Paid to purchase raw materials................ce000. 4.2 
eh! eee 10% te Se A IONER Oe. oe,. bid so vse he nen be es dares 2.8 
Pr ERS 8% Paid for absorbing engineering and development costs 
eR. 7 a 3% OF MPT ENGEL QUIE EEOT ons Sse cin 5 chia sie o's Cs wo te Oe 2.6 
er ae 00.00% Represents manufacturing profits................000-. 0. 
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The completion of Northrop’s own wind tunnel—one of the few in 
the country built by private manufacturing firms—is symbolic of the ex- 
perimentation and research that distinguishes aircraft manufacture at 
Northrop. Not only is this wind tunnel a primary proving ground for basic 
design, but it permits Northrop engineers to test the smaller, but vital, as- 
semblies of the plane before they are manufactured. 

This importance that Northrop places on experimentation and research 
is significant in a day when the keynote is volume. It means that even with 
stepped-up defense production Northrop will not lose sight of the fact that 
supremacy in the air depends primarily on research in the laboratory... 


another reason to “Watch Northrop.” 


NORTHROP AIRCRAFT, INC. IS AN INDEPENDENT ORGANIZATION 
NOT AFFILIATED WITH ANY OTHER AVIATION COMPANY. 





U wn 
Lusi 
Rc eS 


Power supplied by a Wright aircraft engine, pro- 
viding a testing wind velocity of 175 m.p.h.—tunnel 
constructed to withstand pressures up to 400 m.p.h. 
Circular construction. Return type. Smallest section 
(throat) 10 ft. diameter; largest section 2244 x 35 ft. 


NORTHROP AIRCRAFT, INC. e HAWTHORNE, CALIFORNIA, U.S. A. ¢ CABLE “NORAIR” 
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Where Are Those Profits 
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Pennsylvania received 24% of this total 
for furnishing finished or raw materials : 


Engines & Accessories 

Storage Batteries 

Paint 

Aluminum Bar 
—Rivets 
—Tubing 
—Casting 

Fuel Valves 

Turnbuckles 

Safety Glass 

Steel Tubing 

Moonglow Lamps 

Motor Oil 

Bolts & Nuts 

Brass Chain 

Zippers 

Bronze Bushings 

Rubber 


Minnesota - Oklahoma - Texas received 
0.2% for furnishing the following: 
Doortite 


Bronze Bar & Castings 

Muslin 

California received 0.3% of this total 
for furnishing the following: 

Electrical Fittings 

Castings 

Rubber Moulding 

Toilets 


Oregon received 2% of this total for 
furnishing : 
Grade A Spruce 


hical sources of raw materials used in 
construction Boeing Flying Fortress follow. 


Material received from the various 
states is as follows: Washington: silver, 
copper, lead, zinc, lumber, paper. Oregon: 
lumber, leather, silver, copper, lead. ali. 
fornia: fish oil, mercury, petroleum, borax, 
lumber. Nevada: silver, copper, lead, zinc, 
mercury, manganese, tungsten, gypsum. 
Idaho: lead, silver, zinc, copper, wool, 
lumber. Montana: leather, copper, silver, 
wool, zinc, manganese, instrument jewels. 
Wyoming: lead, gypsum, petroleum, lum- 
ber. Utah: copper, silver, zinc, asphalt. 
Arizona: silver, copper, molybdenum, 
vanadium, garnet jewels. New Mexico: 
copper, lead, zinc, leather, fiber. Colorado: 
lead, copper, wool, silver. North Dakota: 
clay, leather, fiber, insulation. South 
Dakota: silver, tungsten. Nebraska: 
leather, fiber, casein, starch. Kansas: flax, 

etroleum, zinc, casein, lampblack. Okla- 

oma: zinc, lead, petroleum, leather. 
Minnesota: iron, paper, linseed oil, elec- 
trical parts, paints. Iowa: lead, zinc, 
starch, oil, steel parts. Missouri: lead, 
silver, zinc, fiber, leather. Arkansas: 
bauxite, abrasives, petroleum, cotton, anti- 
mony. Louisiana: sulphur, acids, fiber, 
paper, parafin, lumber. Mississippi: cot- 
ton, leather, turpentine, rosin, pitch. 
Alabama: steel, silver, copper, lead, tin, 
| bauxite, cotton, turpentine, rosin. 
eorgia: iron, bauxite, manganese, talc, 
cotton, turpentine, rosin. Plorida: cotton, 
peanut oil, sponges, turpentine. South 
Carolina: cotton, fabric, twine. Tennes-. 
gee: cotton, silver, copper, rayon, plastics. 
North Carolina: cotton, talc, mica, tur- 
pentine, tar, rosin. Kentucky: asphalt, 
alcohols, porcelains. Indiana: glass igni- 
tion equipment, motor parts. Illinois: 
iron, steel, copper, instruments, insulators. 
Wisconsin: paper, leather, electrical ma- 
chinery. Michigan: steel, copper, gypsum, 
brass, motor parts, hardware. Qhio: rub- 
ber tires, tools, hardware, accessory parts. 
West Virginia: glass, carbon black, steel, 
porcelain, chemicals. Virginia: fabrics, 
chemicals, paper. Delaware: steel prod- 
ucts, paper, explosives, artificial leather, 
plastics. Pennsylvania: steel, glass, silk, 
paper, leather, fabric, tool parts. WNWew 
Jersey: iron, zinc, textiles, chemicals, 
paints, plastics, accessories. New York: 
aluminum, zinc, glass, paper, wire, cable, 
plastics. Connecticut: instruments, en- 
ines cables, machines, guns. Bhode 
sland: instruments, fabric, rubber, elec- 
trical accessories. Massachusetts: fabric, 
leather, silk, rayon, paper, electrical 
goods, machine parts. Vermont: slate, 
tale, fabrics. New Hampshire: mica, 
leather, fabrics, paper, rubber products. 
Maine: slate, lumber, leather, woolens, 
fabric, muslin. 





Canada’s Warplane Industry 
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Canadian Air Force, has started schools 
at St. Thomas, Ont., and Montreal, 
where mechanics and engineers can be 
trained. Every graduate from these 
schools is immediatey placed in some 
airplane plant or flying school as a 
ground member crew. 

Aircraft plants have greatly expanded 
as to factory space since the beginning 
of the war. Just how much space has 
been added is not known, but reports at 
various times during the first year of 
the war show that many plants have 
more than doubled in size, including 
some which were not even finished 
when war broke out. How much of this 
plant expansion will be liable to ex- 
emption for income tax purposes is up 
to a recently created War Contracts De- 
preciation Board which has_ been 
formed to rule on amounts which may 
be written off on expansion for the car- 
rying out of war contracts. Business 





firms will not be called on to pay income 
tax on full capital expenditures on plant 
and equipment which will have no value 
after the war. 

And of interest to United States air- 
craft industrialists is the fact that Can- 
adian companies by the latest war bud- 
get must pay a minimum income tax of 
30 percent of their profits, and if those 
profits are higher than the average 
profits of the years from 1936 to 1939, 
the excess profits tax is 75 percent. A 
Board of Referees is being set up under 
provisions of the excess profits tax to 
pass on costs and depreciation claimed 
by firms in completing excess profits 
returns. 

Just how Canada’s aircraft industry 
will fare under these two boards is 
difficult to learn, for there is no doubt 
that much of the plant expansion neces- 
sitated by war orders will be of perma- 
nent benefit to Canada’s post-war air- 








craft industry which by all appearances 
will repeat the history of the automotive 
industry’s expansion after the first 
World War. 





1941 Luscombe 


(Continued from page 60) 





full cantilever and require no bracing 
wires. 

The fuselage is a full monocoque 
structure of .032 in. 17 ST. Alclad 
skin, riveted to stamped Dural oval- 
shaped bulkheads. These bulkheads 
during construction are set up in one 
of the main fuselage jigs that are al- 
ready drilled so that covering skins 
will fit exactly. The sheets of Dural 
have been previously drilled and curved 
on rolling machines and when ready to 
be attached to the bulkhead are clipped 
into place and riveted on with soft 
rivets. The entire rivet job for one 
fuselage takes four men but two hours 
—a remarkable production record. 

The Luscombe landing gear is unique 
and employs only a single oleo and 
spring shock unit inside the fuselage. 
The landing gear is of semi-cantilever 
construction, requiring only a rigid 
metal strip instead of the usual strut 
in the center of the fuselage for the 
wheel axle. 

A 15-gal. fuel tank back of the cabin 
gives an absolute range 375 miles. 
Useful load is 550 Ib. and a 5 cuwft. 
baggage department provides a space 
for an allowable luggage load of 55 Ib. 
The wing loading of the 1941 trainer 
is 8.6 lb. per sq.ft. 

The instrument panel contains all 
standard instruments including an air 
speed indicator. Special consideration 
is given to adapting the panel to blind 
flying instruments and two-way radio, 
the space having been allowed for 
proper installation of this equipment. 

The new trainer in lines resembles 
very closely the familiar Models 8A 
and 8B; this one having taken the 
designation of 8Bl. Specifications for 
the ship are as follows: 


Model 8B1 
SE eee ere Lycoming 65 
ee er are 102 m.p.h. 
2... ee ree 35 m.p.h. 
rE 900 ft. 
PN ecto carcass oheeeaN aaa 375 miles 
BOCVIOE COMMEE. ... voc ccsccsevcws 15,000 ft. 
PN fies sad cad weenie asain oo it. 
BOND Sits oe ala o@s.ein « saat 20 ft. 
oo err 140 sq.ft. 
I os shies cciect 8.6 1b./sq.ft. 
Power loading... ...5....<00. 18.5 Ib./hp. 
WG. CONES: oon woe scess caceea 665 Ib. 
OS eae 535 Ib. 
Se | WERNER. 5.3.c'3 a cx hee Roaesee 1,200 Ib. 
4 a eer re re oe 15 gal. 
Coe ONS 55s ss casiswusides arma 1 gal. 
rr ere 55 Ib. 
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START YOUR AVIATION 
CAREER RIGHT NOW! 


NATIONAL DEFENSE is today a 
challenge for America ...and a rich op- 
portunity for you. Your country is meet- 
ting the challenge with constructive 
planning and action. You, ,too, can start 
right now to “do your bit”... and build 
yourself a career in Aviation. Europe 
has shown that adequate defense means 
planes ... more planes and better planes 

.. now and for years to come. 


MORE TRAINED ENGINEERS 
is the call from aircraft plants from 
coast to coast.. men to design tomor- 
row’s planes and those of the Future. 
“In no other branch of the Aviation In- 


WESTWOOD | 


dustry is there such a vitally serious 
shortage of trained men as in Engineer- 
ing,” says Richard W. Millar, President 
of Vultee Aircraft, Inc. This No. 1 bot- 
tle-neck in Aviation personnel is already 
a national emergency! 

PLANT ENGINEERS TRAIN 
YOU in the methods actually used in 
the Industry. These eminent aircraft men 
not only wrote the courses you will 
study, but they also check your work 
regularly. see you through to the com- 
pletion of your course. Engaged in the 
Industry as they are they keep the 
courses up-to-the-minute, concise and 
authoritative. Practical and usable, West- 
wood training opens the door to this 
high-pay, key-position field. 


WRITE 


NO NEED TO LEAVE HOME or 
give up your present school or job. Take 
your first step today. now. .toward 
your career, your Future. Write West- 
wood for information on America’s 
foremost extension courses in Aviation. 





ANNOUNCING... 
An Up-to-the-minute Course in 
AIRCRAFT CONSTRUCTION 
AND MAINTENANCE 


Especially designed to meet the needs 
of those interested in broadening and or- 
ganizing their aviation knowledge stu- 
dents, stewardesses, airline trafic person- 
nel, accountants, exec- 
utives and engineers. 











FOR FREE BOOKLET! 


| WESTWOOD SCHOOL of AERONAUTICS 4010 Village Sto. Los Angeles, Cal. 
| Please send me the above booklet and complete information on courses checked 
(1) Aeronautical Drafting 
(CD Airplane Design 
(J Layout and Mechanics 


(CD Stress Analysis 
() Power Plant Installation 
(J Construction and Maintenance 





e Los Angele (@elitielaaiie 
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LOCATE AIRCRAFT 
PLANTS INLAND— 


Away From Our Vulnerable Coasts 


SAYS THE WAR DEPARTMENT 








Special Confidential Report 
to Executives 


Write the Illinois Development Council at 
Springfield, Illinois, today, for a practical 
presentation of facts about Illinois pertain- 
ing to aircraft manufacturing and allied in- 
dustries—a report that will enable you to 
evaluate the manufacturing and sales oppor- 
tunities in Illinois—containing data on raw 
materials, labor, taxes, as well as on power, 
fuel, transportation, and product distribu- 
tion facilities. 

Correspondence is solicited from execu- 
tives, but inquiries from others negotiating 
for responsible executives will also receive 
the same careful attention. You can write 
with full assurance that your inquiry will be 
kept strictly confidential. A truly practical 
report will be submitted for your study and 
consideration. No obligation will be. in- 
curred on your part, and no charge will be 
made for this valuable service. Why not 
write your letter today? Address— 


INDUSTRIAL BUREAU 
ILLINOIS DEVELOPMENT COUNCIL 
SPRINGFIELD, ILLINOIS 








¥ AMPLE LABOR SUPPLY 


*THE LOGICAL LOCATION IS 
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8 GOOD REASONS Fox Locating 
Aircraft and Parts Plants in Illinois 


GOOD LABOR SUPPLY. Illinois has 

2,500 metal working plants em- 
ploying 300,000 wage earners, proof of 
the adequate supply of workers of the 
type required in aircraft and parts 
manufacturing. 

MATERIALS AND PARTS. Illinois is 

located close to abundant sources 
of supply for materials and parts—is 
in the center of steel and non-ferrous 
metal foundries, and machine tool man- 
ufacture, soimportant to thisindustry. 


TRANSPORTATION. Illinois is the 

center of railroad and air trans- 
portation, with direct lines to every 
section of the State and country—has 
the finest system of paved roads of 
any state. 

CENTRAL LOCATION. Illinois is near 

the geographical center, the indus- 
trial center, and center of population 
of the Nation, and is the hub of the 
huge Middle West market. 


5 IDEAL TESTING CONDITIONS. Illinois’ 

wide range of climate permits test- 
ing under all flight conditions. Both 
land and water ports are available. 


LEAST VULNERABLE LOCATION. IIli- 

nois is a safe distance inland from 
all coasts—a vital consideration for 
uninterrupted operations under all 
circumstances. 


7 A LEADER IN AVIATION RESEARCH. 

Illinois has extensive facilities for 
research in aviation, with several 
great schools specializing in this im- 
portant function. 


MILITARY TRAINING BASES. United 

States Army aviation training bases 
in Illinois (Chanute Field at Rantoul, 
and Scott Field at Belleville) permit 
close coordination of research, design, 
manufacturing, testing, and determi- 
nation of requirements for both com- 
mercial and military use. 


Military, Federal and Industrial authorities agree that American aircraft 
manufacturers will benefit from Middle West locations. 
Investigate the outstanding advantages of locating your 
new plant or branch plant in the State of Illinois. 


ILLINOIS DEVELOPMENT COUNCIL + Springfield, Illinois 


V STRATEGIC LOCATION ~ 
5S / PRODUCTION ADVANTAGES 


IN ILLINOIS 
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ENGINE OIL COOLERS SUPERCHARGER INTERCOOLERS 
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Airesearch offers the aircraft industry 
a complete line of Engine Oil Coolers, 






all-aluminum Supercharger Intercool- 
ers and Prestone Radiators for liquid 
cooled engines. 












MANUFACTURING 
CO. 


THE MARK OF MASTERY 


IN THE HEAT TRANSFER FIELD 

















Dedicated to the advancement of American Aviation, 
Airesearch presents an organization whose personnel, 
facilities and resources are without a peer in the increas- 
ingly important heat transfer field. Here research, de- 
velopment and final production of Supercharger Inter- 
coolers, Engine Oil Cooiers and Prestone Radiators take 
place under one roof. Likewise, Airesearch has attained 
leadership in the development and manufacture of 
cabin pressure control systems. Corvespoendenee and 


engineering consultation are invited. 





AIRESEARCH MANUFACTURING CO. 
1740 Standard Avenue Glendale, California 











CABIN PRESSURE CONTROL SYSTEMS u:s. pot.2208554 
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Curtiss Propeller 


(Continued from page 43) 


Fig. 19. Sub-assembly of Brush and Brush Housings. 





parts that are made within the plant is 
performed mainly in the machine shop 
so that when each part comes to the 
sub-assembly department, it is ready to 
be put together. 

Large work benches (Fig. 19) are 
used upon which each unit is assembled 
by hand. There is also a great deal 
of testing equipment for making cer- 
tain of the accuracy of operation of 
each one of the individual parts. A 
check is made at each step during the 
assembly and when the unit is complete, 
it is put through a test run and bal- 
anced (Fig. 20) so that it will function 
properly when assembled on the pro- 
peller. When the unit has been com- 
pleted, it is inspected and then sent to 
the finished stores department waiting to 
be placed on the propeller. 


The Inspection Department 


Heretofore the inspection department 
has only been referred to, but because 
of its thorough and complex operation, 
it warrants a separate description. In 
fact, it is almost like a production line 
in itself, in that it follows all the ma- 
terial completely through the plant to 
make certain that at no time have any 
false moves been made that will injure 
the part. The duties of the inspection 
department can best be explained by 
the following five steps. Incidentally 
there is approximately one person in the 
inspection department for every five 
people engaged in direct fabrication of 
the propeller, that is, including all in- 
spection such as receiving, shipping, 
Magnaflux, and heat-treating. 


1. Receiving Inspection whose function 
is to inspect all material coming into 
plant. 


2. Floor Inspection whose job it is to 
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see that detail parts are properly ma- 
chined and heat treated. 


3. Finished Stores Inspection whose 
function it is to see that all finished 
material placed in stock is in accord- 
ance with requirements. 


4. Assembly Inspection whose duty it is 
to see that all assemblies are assem- 
bled and function properly. 


5. Shipping Inspection whose function 
it is to see that all material is prop- 
erly packed and shipped in accord- 
ance with requirements. 


Assembly Department 


When once all of the finished parts 
have been placed in the finished stores 
department, they are requisitioned out, 
as needed, to be assembled on the pro- 
pellers. In assembly, the first opera- 
tion is to install the slip ring on the 
back of the hub, After this the hub is 
placed on a lathe and the slip rings 
turned so that they are concentric with 
the hub shaft bore. Then the hub is 
mounted on an assembly table and the 
blade gears, blade bearings, and nuts 
are assembled onto the blade. These 
operations are done very rapidly and 
following them the next step is to set 
up the adapter plate to hold the blades 
at a fixed angle while they are assem- 
bled. When this is completed, the pro- 
peller is sent-to the balancing pit (Fig. 
10) where the whole unit is balanced. 

The power unit, having been previ- 
ously balanced in the sub-assembly de- 
partment, does not need to be mounted 
on the propeller when the hub and 
blades are balanced. In mounting this 
power unit, the cam is set so that the 
low pitch setting and the high pitch 
setting are correct. After these set- 
tings have been approved by inspec- 
tion, a torque loading is applied to each 
blade by suspending a 100-lb. weight 
from approximately 5 feet out on a 
lever arm and the propeller is operated 
as in normal service to see if the power 
unit is working correctly. 





Fig. 20. Balancing power unit on the Balance Ways. 








After this test has been completed and 
checked, the propeller is dismantled 
(Fig. 11) and sent to the shipping de- 
partment (Fig. 13). Located at the 
far end of the plant, the shipping de- 
partment places the dismantled propel- 
ler into large y-shaped wooden boxes 
which are firmly closed and then sent 
out to the shipping platform. 

In addition to these actual manufac- 
turing operations there are numerous 
functions of the manufacturing depart- 
ment that are aimed at making pro- 
pellers more rapidly and more effi- 
ciently. For instance, a time study is 
made upon each machine and each oper- 
ation and from this the ideal time for 
each operation is figured. A group 
bonus system has been set up which 
pays more if a particular group ex- 
ceeds the efficiency of the group com- 
pared to the time study. Also from 
this time study the maximum rate of 
production of the plant as it exists is 
determined. If the production rate is 
to be increased, then exactly what new 
machines that will be needed can be 
figured out from the time study and 
these additional machines bought or the 
present ones placed on additional shifts. 


Steel Bladed Propellers 


Earlier in this article a reference was 
made to the hollow steel bladed propel- 
lers that are under current production 
by the Curtiss Propeller Division. These 
blades are not made at the Clifton, 
N. J., plant, but are almost completely 
manufactured by the plant at Pitts- 
burgh. The high strength weight ratio 
of these propeller blades as well as their 
ability to resist abrasion has made them 
increasingly popular both in the mili- 
tary and commercial services. Al- 
though the production is not carried 
out in the Clifton plant, the unique 
process by which these are manufac- 
tured is certainly worthy of note and 
by its importance should not be omitted 
from an article describing propeller pro- 
duction. 
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The now generally accepted system of classi- 
fying socket wrenches by five size groups was 
conceived and perfected by J. H. Williams & 
Co. Here are shown four, which, with a full 
assortment of handles and parts, cover prac- 
tically every aviation need. 


MIDGET—1,” square drive. Openings 
3/16” to 7/16”. Slim, straight walls in 
4, 6, 8 and 12-points, 


BANTAM 
¥a”" square drive. 
Light butstrong, 
with thin, 
straight walls. 
Regular 12- 
point openings 
from 1%” to 4”. 
Extra deep, 12- 
point openings 
from 7/16” to 
¥%4"; extra deep 
ie 8-point open- 
» and 9 attac ings from 7/16 


ts 
10 “Gupersockeh nations for 4 to %”. 


ars range of © 





ents pt' . 
geont variety _ 
i STANDARD 
Y," square drive. 12- 
point and square 
openings from 7/16” 
to 1%”. Extra deep, 
12-point openings 
from 42” to 1%". 





< “aX a 


. 26 
STANDARD agen in- 
et ersocket®” an univers bts 
18 “Supertiet” Wrench and *¥ HEAVY DUTY 
sble «Superra Pie ” . 

cluding Revers! oe een Slee 
aks . a point openings 73” 
J “4 to 244”. Extra deep, 
, 12-point openings 

from 15/16” to 

1 7/16”. 


STANDARD, ANE 
HEAVY DUTY we 4 parts 
ith 13 handles a" 
» wit AVIATION 


- ee ersockets 
21 12-point “SuP SUPERSOCKETS e SUPERRENCHES 


: i T 
in both sizes. MIDGET SE 
J. H. WILLIAMS & CO. ~- Desk V 
No. 1290P 225 Lafayette St., New York, N. Y.—Western Ware- 
tains 8 “Super- house & Sales Office: Chicago — Works: Buffalo 
con . ding 
sockets se nsion HEADQUARTERS FOR 
e 
ee with lock- 
EFA, abic-revolving ye 
a “Superrenches 
nd “Superplier 
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In the method of manufacture of the 
hollow steel blades, there are some 55 
different operations. The first major 
step in this production is the milling 
of the steel plates. Upon a milling 
table the rectangular, flat plates (Fig. 
23) are given a taper appropriate for 
the blade of which they are to form a 
part. While the taper varies, the aver- 
age tapered plates have a difference in 
thickness from about j-in. to approxi- 
mately Yw-in. 

After this tapering operation, a cut- 
ting die punches out from the larger 
rectangular plate a section of flat tap- 
ered steel (Fig. 23) having the shape 
and the dimensions that can subse- 
quently be pressed by forming dies (so 
that the greater part of this metal has 
the shape of the cambered side of a 
blade). The rest of this punched out 
piece of metal is shaped to form the 
shank of the blade. A smaller cutting 
die punches out from one of the smaller 
size rectangular tapered plates, a sec- 
tion of flat tapered steel having the 
shape and the dimensions of the flat or 
thrust face of a completed blade. Form- 
ing dies press this punched out metal 
to the form it would have as the flat 
or the thrust face of a completed blade. 
These forming dies are used with a 
large hydraulic press. 

The welding together of these two 
pressings is one of the important ma- 
jor operations in the manufacture of 
the hollow steel blades. Each of these 
pressings has all the spring of chrome 
vanadium steel, and one end is only 
Ys-in. thick while the other end close 


Fig. 21. Types of forms used to record the 
to check on the various production steps. 
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to g-in. When welded together these 
pressings must make a structure that 
will be “hollow” to within 4-in. of the 
tip of the future blade. 

Under these conditions, these press- 
ings must be welded together so that 
both the weld and the metal adjacent 
thereto will have adequate strength for 
all conditions of stresses and strains. 

All welding is done by the atomic 
hydrogen method. Special fixtures hold 
the two pressings while they are being 
welded, so that during the operation, 
the required pitch of the blade form is 
maintained. 

The welded product is then immedi- 
ately electric furnace heated to 1,700 
deg. F. to remove all welding strains. 
The hub or shank end of the blade is 
then turned and the blade rough fin- 
ished. 

Heat treating is the major operation 
following. In electric furnaces equipped 
with self recording pyrometers the 
welded blades are heated to 1,650 deg. 
F. and quenched in oil. This quench 
required long and expensive study and 
especially designed equipment, before a 
technique was found with which the 
blade could be brought through quite 
straight and without impairment of the 
pitch. Immediately upon withdrawal 
from quench the blade is passed to a 
second electric furnace where it is held 
for three hours for draw at a tempera- 
ture from 1,000 to 1,100 deg. F. 

This heat treatment produces the fol- 
lowing physical properties: elastic limit, 
125,000 Ibs. per sq. in.; ultimate 
strength, 138,000 to 145,000 Ib. per sq. 


order, schedule it through the shop, and 
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Fig. 22. The blade inspection report filled 
out for each blade. 


in.; elongation 12 to 15 per cent; reduc- 
tion of area, 57 to 62 per cent. The 
steel in the blade having these physical 
properties, with its proportional limit 
well over 100,000 Ib. per sq. in. and the 
average working stress not over 30,000 
pounds. 

Hollow steel blades are designed so 
that the center of gravity of all sections 
falls upon the straight line passing 
through the axis of the blade. The 
hollow construction makes it possible 
by the application of metal within the 
blade to correct the vertical and hori- 
zontal balance. There is a master blade 
used for horizontal balance. The ver- 
tical balance is secured by the use of a 
special cylindrical tube shaped tool. All 
of the parts of this being concentric 
with the axis of the tube, the center of 
gravity of this tool passes through the 
center line of the hub. By using this 
tool as the master blade against which 
each blade is check balanced and sus- 
pending the combination in vertical po- 
sition, error in blade balance can be 
readily adjusted. The hollow steel 
blades can be adjusted for a vertical 
balance through a range of 180 deg. by 
the use of a special method for apply- 
ing metal to the interior of the blade. 
Once the accurate balance of these 
blades has been adjusted at the Propel- 
ler Plant, flight service does not change 
it because the hardness of the steel 
makes the erosion of metal negligible. 

The end gear which is attached at 
the blade root or shank is installed at 
the Clifton plant. This is practically 
the only operation that is performed on 
these blades at that plant, outside of 
inspection and, of course, balancing and 
assembly previous to shipping. 

When the new plant at Caldwell, N. 
J., is completed in early October and 
production is under way, many of these 
operations will be performed in the new 
plant. 
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HE LEARMATIC is a new in- 

strument integrating a direc- 
tional gyro and automatic 360 de- 
gree radio direction finder into a 
single, direct-reading, visual instru- 
ment. 
What will it do? 
Will it permit approval of off-air- 
way scheduled airline operation? 
Is it the simplest known method 
of straight-track navigation either 
to or from a radio transmitting 
station? 


Does it make every radio trans- 


mitter a range station with an in- 
finite number of beam courses ra- 
diating at any desired angle? 
Does it provide the fastest method 
of radio triangulation? 

Can it be depended upon to give a 
satisfactory solution to the prob- 
lem of “stacking” aircraft over ter- 
minals in instrument weather? 
Will it appreciably simplify ground 
station equipment? 

Does it offer unique and excep- 
tional tactical features of military 
interest ? 


Is this the sensible solution 


to instrument landing? 


To everyone of these questions we 
can offer a confident and positive 
“ves”. However, we do not expect 
the scientific reader to accept these 
claims without additional evidence 
and verification. We urge you there- 
fore to send for our booklet on the 
Learmatic presenting a complete 
description of the construction, 
principles of operation, uses, and 
developmental possibilities of this 
newest Learadio contribution to the 
safety of flight and accuracy of 
navigation. Then, let us prove its 
performance in the air! 


LEAR AVIA, INC., Dayton, Ohio. Branch offices: 30 Rockefeller Plaza, New York City (Export) + 1030 North McCadden 


Place, Hollywood, California + Roosevelt Field, Mineola, New York ° Beech Airport, Wichita, Kansas + Cable: Learavia, New York 
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The four engines on this bec 
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830 h.p., 2400 r.p.m. at | 
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Built by The Glenn L. Martin Co. with EIS Bearings on Double Wasp Engines 
built by Pratt & Whitney, one of three divisions of United Aircraft Corp. 


IKE A giant gull riding the waves, this Martin Clipper 





moves safely, swiftly and certainly. And a large part 
of this smooth performance is due to the smooth performance 
of SSS Bearings on crankshafts and control pulleys. 


SULSIP Bearings are built to Army and Navy specifications. On 
the crankshafts, they not only have the endurance to take the 
surge of power from these Pratt & Whitney Double Wasp En- 
gines, assuring a cruising speed of 165 miles per hour at 10,000 
feet over a range of 3,200 miles, but they also have a one-piece 
retainer which permits ease of disassembly and a complete in- 
spection of all parts. On control pulleys, they’re lightweights, 
have high radial capacity and minimum rim wobble. 


In making bearings for airplanes, SS has the pride that 

comes from making a vital product so well that men whose lives 

| : depend upon it, select it. 4650 
BALL & ROLLER BEARINGS SHlSi”’ INDUSTRIES, INC., FRONT ST. & ERIE AVE., PHILA., PA. 
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SISTER-SHIPS 


As the United States faces a disturbed world, a new type of ship comes to the United States 
Navy—the Martin PBM-1—designed to range far and fast in the tireless watch of our far-flung 
coasts. Speeding far at sea, over thousands of miles in a ceaseless vigil, these patrol bombers 
will spot approaching danger and flash their warning back fo shore stations or the mighty 
sister-ships of the battle fleet. They can unleash their own thunderbolts in attack, heavy fire- 
power in defense. Aboard are complete living quarters for the crew, for these cruisers-of-the-air 
may spend days at sea, basing at distant ports or on surface tenders. Here, then, are the newest, 


highly mobile outposts of the Navy; truly worthy additions to the defense of our shores. 


THE GLENN L. MARTIN COMPANY, BALTIMORE, MARYLAND 


Builders of Depeniahe OD @) Aircraft Since 1909 
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Financial Outlook 
(Continued from page 51) 





plant recently completed, was valued at 
about $2,000,000. Together with other 
Stinson facilities, the price paid by 
Vultee for all of the properties involved 
appears low. It is likely, however, that 
the significance of this transaction may 
lie elsewhere. 

Divested of the bulk of its properties, 
the Aviation Manufacturing Corp. is 
left only with its Lycoming division. 
For all practical purposes, this engine 
division is the only operating property 
remaining in Aviation Corporation. 

Hence, Aviation Corporation virtu- 
ally becomes an investment trust. As 
already noted, it owns 752,168 shares, 
or about 75 percent of Vultee. In addi- 
tion, it owns $2,422,122.50 in American 
Airlines 44 percent convertible deben- 
tures due July 1, 1941. When converted 
these debentures will give Aviation 
Corporation a 34 percent stock interest 
and control of American Airlines. Such 
ownership could not be lawfully re- 
tained without approval of the Civil 
Aeronautics Board. It is possible that 
this contingency led Aviation Corpora- 
tion to divest itself of properties manu- 
facturing for the commercial air trans- 
port market. 

Not to be overlooked in Aviation 
Corporation’s portfolio is 183,475 
shares, or about 9.5 percent of the capi- 
tal stock of Pan American Airways. 
Sundry other investments are also 
owned by Aviation Corporation, but 
are relatively unimportant. 

Control of Aviation Corporation re- 
poses in Aviation & Transportation 
Corporation, which owns 1,181,801 
shares, or about 29 per cent of the 
former’s capital stock outstanding. This 
top holding company, commonly known 
as ATCO, also owns a diversified 
group of other investments, including 
New York Shipbuilding Corporation 
and Auburn Automobile Company. 

It can thus be seen that ATCO and 
Aviation Corporation are now similar 
in character. It would not be surpris- 
ing, therefore, if Aviation Corporation 
were dissolved and its assets distributed 
to its stockholders. In this process 
ATCO would become the sole holding 
company and investment trust. Should 
this be done, each share of ATCO 
would receive, among other things, 
about 1/10th of one share of Vultee 
and about 1/25th of one share of Ameri- 
can Airlines. 

Should Aviation Corporation be dis- 
solved, it would mark the end of a 
company that has experienced one of 
the most turbulent corporate careers 
of all time. 
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Back in early 1929, a dozen or so of 
the more imposing investment houses 
offered to the public 2,000,000 shares 
of stock at $20 a share. With this 
abundance of cash, Aviation Corpora- 
tion bought a scattered group of small 
transport lines, one line even went to 
Alaska and another to Cuba. Along 
with its hodge-podge of air lines, Avia- 
tion Corporation also purchased flying 
schools, airplane factories, a motor bus 
line, and a broadcasting station. 

At its peak, Aviation Corporation 
had eighty-odd subsidiaries. There 
were frequent changes in the corporate 
management of this organization, in- 
cluding one wild and widely publicized 
proxy battle. Aviation Corporation has 
come a long way since those early days 
and has seemingly reached a period of 
relative calm. 

Slated for simplification as well, is 
the intercorporate structure of Pan 
American Airways System. There are 
fourteen operating subsidiaries of Pan 
American Airways Corporation of 
Delaware, in addition to nine other 
more or less inactive subsidiaries 
along with approximately half-interests 
in Pan American Grace Airways and 
China National Aviation Corporation. 
Tax liabilities of the component units 
have been a burden on the top com- 
pany with the consolidated tax bill for 
1939 amounting to about one-third of 
taxable income. 

Estimates place tax savings at about 
$300,000 annually through the elimina- 
tion of unnecessary corporations based 
on last year’s results. With consoli- 
dated income of $1,984,438 for last year, 
such savings would have added about 
22 cents per share to the $1.41 reported 
for 1939, 

In February, 1940, the company 
offered 525,391 shares of its capital 
stock, upon which it realized $6,250,000. 
Such proceeds were applied toward 
new equipment purchases. The expan- 
sion of the company’s operations, how- 
ever, appears to have utilized this 
added capital along with recent earn- 
ings. While $2,820,000 in equipment 
trust certificates were outstanding as 
of December 31, 1939, it is believed 


“that the balance of the authorized 


$3,500,000 has since been issued. 
New Lines Contemplated 


Two new lines, one from South Amer- 
ica to Africa, and another branching 
off from the Far Eastern route to the 
Dutch East Indies, are contemplated 
in the company’s expansion program. 
These projected routes are believed 
to stand a good chance of obtaining 
approval from the necessary Govern- 
ment agencies as a vital step in 
strengthening the defense of the West- 
ern Hemisphere. 

Since the Association of American 
Railroads confirmed reports that it has 


under consideration a plan calling for 
a nationwide air-freight company to be 
owned jointly by the railroads and air 
lines, considerable speculation has been 
created as to the participation of the 
railroad industry in the future growth 
of aviation. Thus far, the association 
ol rail and radio beam has been an 
unhappy one. 

When the old Transcontinental Air 
Transport, Inc. (predecessor of TWA) 
was formed in 1928, the Pennsylvania 
Railroad invested $502,000 in this en- 
terprise for the purpose of establishing 
a combined rail and air route from 
New York to Los Angeles. The entire 
trip took more than two complete days 
and over schedules which at best were 
uncertain. 

As the Atchison, Topeka and Santa 
Fe Railroad operated the western end 
of the train run, it had an agreement 
to sell tickets for this combined rail-air 
service. It was largely because of its 
railroad sponsorship that TWA now 
parallels the route of the Pennsylvania 
and Santa Fe. 

The Pennsylvania found it advisable 
in 1935 to forego its aviation invest- 
ment and stepped out with a sizeable 
loss. The Santa Fe has long since 
stopped selling air travel tickets for 
TWA. Ironically, the Pennsylvania and 
Santa Fe are currently losing some of 
their choice passenger traffic to the air 
carrier they helped create. 

The Kansas City Southern Transport 
Company, Inc., subsidiary of the Kan- 
sas City Southern Railway, has been 
attempting to obtain a certificate of 
convenience and necessity to operate 
an air line, but thus far to no avail 
More recently, the Seaboard Air Line 
Railway formed Seaboard Airways, 
Inc., to petition for certificates covering 
routes from Boston to Miami and New 
Orleans. The outcome of these appli- 
cations is open to conjecture. 

The Boston & Maine Railroad and 
its subsidiary Boston & Maine Airways, 
Inc. were more successful in obtaining 
authorization from both the Interstate 
Commerce Commission and the CAB, 
to operate combined air and rail pas- 
senger service on one ticket covering a 
one-way flight and one-way by rail, 
for points between Boston and Bangor. 
The results of this experiment may 
prove interesting. 

Comprehensive investigations and 
cost studies of air freight operations are 
envisioned by the interested railroad 
group. The contention is advanced 
that the railroads should enter the air 
freight business on the ground floor 
before it makes serious inroads in 
freight revenues like the air passenger 
service has on rail passenger business. 
The virtually untapped air freight 
market is fraught with tremendous im- 
plications as to its ultimate control by 
the contending transportation agencies. 
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ALL EQUIPPED WITH STAINLESS MANIFOLDS 











HERE ARE a few types of ships 
recently added to the U.S. Navy 
fleet. Each is equipped with a 


manifolding system of light- 
STAI N L FES 5 weight stainless steel, resistant 
& to corrosion and oxidation. U. 


S. Navy Official Photographs. 


Because stainless is both strong and 

fatigue-resistant at elevated temperatures. HESE are the principal reasons why 
Because ‘it produces no oxidation scale leading aeronautical engineers have 
up to 1650°F., well above all normal adopted U-S-S Stainless Steel as a stand- 


exhaust temperatures. ’ : 
ne , ard material for exhaust manifolds and 
Because it resists the corrosive attack of 


modern “doped” fuel products, as well as collector rings. This construction using the 
exposure to atmosphere. stabilized material, which is not subject to 
Because it effectively resists surface intergranular corrosion, has proved itself 
—- at points of motel-te-metel esa- in actual service records of 7000 hours and 
Because it offers excellent fabrication mere. Today, the stainless manifold 
qualities—for deep-drawing, bending, and serving successfully as standard equip- .~ 
welding. ment.on most of America’s famous air- 
planes, both in civil transport and in Army 


Baie and Navy fighting craft. 


USS STAINLESS STEEL 


AMERICAN STEEL & WIRE COMPANY, Cleveland, Chicago and New York 
CARNEGIE-ILLINOIS STEEL CORPORATION, Pittsburgh and Chicago 
NATIONAL TUBE COMPANY, Pittsburgh 


Columbia Steel Company, = Francisco, Pacific Coast Distributors 
United States Steel Export Company, New York Scully Steel Products Company, Chicago, Warehouse Distributors 


[mitkm STATES STEEL 
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Research—Part II 


(Continued on page 41) 





the Smithsonian Institution, and six 
other members who are outstanding 
authorities, appointed by the President 
for terms of five years; they include Dr. 
Orville Wright, Dr. Vannevar Bush 
(chairman), Dr. George Mead, Dr. 
Edward Warner, Dr. J. C. Hunsaker, 
and Dr. Robert E. Doherty. 

Under the committee are four main 
subcommittees on aerodynamics, power 
plants, structures, and materials. To 
the main subcommittees is attached a 
group of fifteen special subcommittees 
on special topics relating to the work 
of the main committee. All these com- 
mittees are made up of experts in their 
fields, from the military services, from 
other government agencies, and from 
civil life. The function of the com- 
mittees is to prepare the research pro- 
grams of the NACA as a whole. 

The actual conduct of aeronautical 
research is in the hands of the director 
of aeronautical research, Dr. George 
W. Lewis, who has made notable con- 
tribution to the aeronautical sciences 
during the past twenty years. Dr. 
Lewis is recognized all over the world 
as a leader in aeronautical research. 
The first-rank position attained by 
American aircraft and engines—both in 
commercial and military fields—owes 
much to his work. 

The secretary, John F. Victory, di- 
rects the administrative work of the 
NACA. His broad knowledge of gov- 
ernmental procedure and experience 
with the committee’s policies since its 
creation in 1915, have been a material 
influence in the efficient functioning of 
the organization. 

As of the first of this year a new 
office has been established under the 
committee, that of the coordinator of 
research. Its purpose is to maintain 
close liaison with all organizations, gov- 
ernmental and private, that operate re- 
search facilities. An important part of 
the job is “the stimulation of all aero- 
nautical research in scientific and edu- 
cational institutions to supplement re- 
search in government laboratories.” 
With this in mind, an extensive survey 
has been made of the potential research 
capacity of the United States. Most 
of the universities that have any equip- 
ment or personnel suitable for any 
aeronautical or allied research have been 
visited and their facilities tabulated. As 
a parallel project, the Army, the Navy, 
the NACA laboratories, and many air- 
plane and engine manufacturers have 
been contributing lists of problems suit- 
able for research in educational institu- 
tions. Under the direction of the com- 
mittee and its subcommittees, work is 
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now in progress to set up research 
projects in many educational institutions 
that heretofore have not been partici- 
pating directly in aeronautical work. As 
corollary to this program, the NACA 
is cooperating very closely with all 
branches of the aviation industry. 

The same sort of program is being 
worked out for the new National De- 
fense Research Committee. Although 
it will probably not engage in research 
in its own laboratories as does the 
NACA, it will carry the cooperative 
research idea much further. Funds 
will be available to spend for needed 
research in university and industrial 
laboratories. As an executive agency, 
it is empowered to enter into contracts 
for research of all kinds for mechaniza- 
tion and instrumentation of the nation’s 
fighting forces. 


Inventions Pour In 


There is nothing like a national 
emergency to bring out the inventors. 
Hundreds of letters are being received 
every day in various government agen- 
cies, describing ideas and inventions 


‘all the way from trick cotter pins up 


to death-ray devices allegedly capable 
of blasting battleships out of the water 
or airplanes out of the air, at 100-mile 
distances. Among the various ideas that 
are suggested, there are undoubtedly 
many of real significance. Among a 
thousand impractical ideas there may 
be only one that makes any sense, but 
that one may be so important that we 
cannot afford to overlook it. The 
Patent Office is working very closely 
with the research committee. An in- 
ventions council is being set up within 
the framework of the Department of 
Commerce to look over carefully all 
ideas that are submitted and to do some 
preliminary weeding out before they 
reach the patent application stage. The 
council is to be made up of fifteen engi- 
neers from industry and will be headed 
up by Charles F. Kettering. 

Of such are the tasks that have been 
assigned to the National Defense Re- 
search Committee. No one knows yet 
how far its work may ultimately ex- 
tend. We will probably not know the 
full story of its activities until long 
after the present emergency has passed, 
for obviously much of the work being 
done is of such a confidential nature 
that it must be kept strictly off the 
record. 

We do know, however, that whatever 
this committee is doing, its work has 
been placed in capable hands. When 
the President made his appointments he 
selected the best men in the field to 
assist Dr: Bush. Top people in the 
fields of physics and chemistry and eco- 
nomics have been drafted for the job. 
Dr. Richard C. Tolman, dean of the 
Graduate School of California Institute 
of Technology, has been appointed vice 





chairman. The rest of the committee 
includes Rear Admiral H. G. Bowen, 
designated by the Secretary of the 
Navy; Conway P. Coe, U. S. Com- 
missioner of Patents; Karl T. Comp- 
ton, president of Massachusetts Institute 
of Technology; James B. Conant, presi- 
dent of Harvard University; Frank B. 
Jewett, president of the National 
Academy of Sciences; Brigadier Gen- 
eral G. V. Strong, designated by the 
Secretary of War. Dr. Irvin Stewart, 
of New York, has been appointed secre- 
tary of the committee. Headquarters 
have been set up in the office of the 
Carnegie Institution of Washington. 
Although the National Defense Re- 
search Committee is concerned chiefly 
with research on weapons of war and 
not their production, it is working in 
the closest sort of cooperation with the 
Advisory Commission to the Council of 
National Defense. It is cooperating 
with many other governmental and 
private agencies on a wide range of re- 
lated problems. For example, its work 
is geared closely with that of the Na- 
tional Academy of Sciences and the 
National Research Council. These two 
quasi-federal agencies are advisory 
bodies, whereas the National Defense 
Research Committee is an executive 
agency empowered to encourage and 


‘ support necessary research on highly 


confidential matters. To be sure, some 
of the work of the National Academy of 
Sciences and the National Research 
Council is of a confidential nature, but 
their primary functions are to deal with 
advances on broad scientific and tech- 
nical matters. Their work will, how- 
ever, be coordinated with that of Dr. 
Bush’s new committee. 

War places a great strain on the 
health and welfare of all individuals. 
In order to assure that American 
citizens will be physically fit for what- 
ever responsibilities they face in the 
defense program, research on problems 
of health and public welfare is being 
coordinated by Miss Harriet Elliott, 
member of the National Defense Ad- 
visory Commission in charge of Con- 
sumer Protection. Four government 
agencies are cooperating. A coordina- 
tion committee has been appointed, 
which includes Surgeon General 
Thomas Parran, to direct activities in- 
volving public health; Miss Catherine 
Lenroot, chief of the Children’s Bureau, 
Department of Labor, to direct activi- 
ties dealing with child welfare; Arthur 
J. Altmeyer, chairman of the Social 
Securities Board, to direct general ac- 
tivities in this field; and Dr. M. L. 
Wilson, director of Extension Service, 
Department of Agriculture, who will 
concern himself with general food prob- 
lems. 

Thus, research of all kinds in 
America prepares to drop its normally 
peaceful habits and gird for war. 
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| Aviation Pachings— 


THE KIND YOU WANT_WHEN YOU 


WANT THEM _.. 


Whether you need standard pack- 
ing or specially designed engine, 
strut, propeller or any other 

type of packing, Johns-Manville 
can fill your needs exactly. 


LONG EXPERIENCE—For more than 60 years 
Johns-Manville has been developing and 
manufacturing industrial packings and gas- 
kets. For many of these years they have 
served the aviation industry—continually de- 
veloping new and better materials to meet 
increasingly exacting demands. 


DEPENDABLE, HIGH-QUALITY MATERIALS— Cut 
gaskets— molded shaft and _ propeller-blade 
seals—special molded strut packings—these 
are but a few of the J-M Packings used 
by leading aviation engine and parts manu- 
facturers. Many of these packings utilize the 
new synthetic oil-resistant rubbers. And all 
Johns-Manville Packings have proved their 
ability to combine maximum operating effi- 
ciency, dependability and long life. 


ENGINEERING -RESEARCH SERVICE— The com- 
plete facilities of the J-M Packing Research 
Laboratories are always available for the de- 
velopment of special materials to meet any 
specifications. Johns-Manville Engineers will 
be glad to help solve any unusual packing 
problems that you may have. 


| 


















CUT GASKETS for aviation engines of 
many different types are made in this sec- 
tion of one of the large Johns-Manville 
Packing and Gasket Plants. Rigid manu- 
facturing control and inspection assure 
complete uniformity and high quality at 


all times. 








PROMPT DELIVERIES — Johns-Manville’s man- 
ufacturing facilities and accurate control of 
production assure uniform high quality and 
prompt delivery anywhere in the country. 


For full details on the complete line of J-M 
Packings and Gaskets for the aviation industry, 
as well as information about the J-M Packing 
Engineering Service, write to Johns-Manville, 
22 East 40th Street, New York, N. Y. 


Tul Johns-Manville PACKINGS & GASKETS 


FOR THE AVIATION INDUSTRY 
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Goodyear Blimps 


(Continued from page 49) 





at one time they may cruise for 45 
min, at $5 each. The flights begin 
at 11 a.m. and continue until dark 
and are operated without profit to the 
Goodyear company. There is a good 
deal of pleasure in this type of flying 
and, as the ship floats along at 40 
miles an hour, there is no pronounced 
sense of motion—just a faint roll from 
side to side, or a slow rise and fall 
as the craft passes through different 
air currents. The cabin, or gondola, 
holds 6 passengers in comfortable, bus- 
like chairs. In front sits the pilot, in 
an armchair, with a wheel at his right 
hand for controlling climb or descent. 
His feet rest on a pair of pedals, for 
steering. Above the forward window 
is a row of control knobs that resem- 
ble electric fuses and which are used to 
control the distribution of helium gas, 
to make the ship more buoyant in 
the nose or stern as may be necessary 
to compensate for atmospheric changes. 
At the pilot’s left hand is the throttle 
for the two engines, suspended on 
each side of the gondola, while before 
his eyes there are many instruments 
including the compass, altimeter, air 
speed indicator, fuel gauge, oil pres- 
sure, etc. From a hook above the 
window hang a set of radiophones, 
for each ship is equipped with a 
two-way radio and maintains ground 
contact at all times. The dirigible 
usually cruises at an altitude of 1,500 
ft. and the panoramic view spread 
below is ever an awe-inspiring spec- 
tacle to the novice. 

To get the small ships into the 
air a ground crew of some fifteen 
men is needed. When he is ready to 
rise, the pilot signals and the crew 
swings on the handrails along the 
outside of the gondola. They bounce 
the craft on and off the ground sev- 
eral times, letting it rebound from the 
powerful spring attached to the land- 
ing wheel. After three or four of these 
bounces the “up” signal is given and 
each man of the ground crew heaves 
into the air with his full strength and 
the dirigible soars aloft. 

Non-rigids make no ambitious claims 
to long distance flying, although the 
Naval C-2 flew 2,200 miles from New 
York to Cape Charles Light and re- 
turned in 33 hr. and 6 min. The De- 
fender cruised from Akron to Miami 
with one intermediate stop, 1,240 miles, 
and smaller Goodyear ships have sev- 
eral times made flights of 500 and 600 
miles. The best record in speed per- 
haps ever made by a Blimp was at- 
tained by the Puritan which flew 








from Akron to Langley Field, Va., 
covering the 425-mile trip in 5 hr., or 
better than 80 m.p.h. 

These small dirigibles have been 
more fortunate than most aircraft, 
meeting most of the hazards of weather 
in. the United States, Canada, Mexico 
and Cuba—riding through wind, hail, 
snow and sleet storms and out of the 
menace of fog, although the company’s 
policy is not to send a ship aloft in 
bad weather except in an emergency. 
Only when a Blimp has been dam- 
aged enough not to be rebuilt is its 
name stricken from the rolls. Latest 
of these was the eleven-year-old Puri- 
tan which had carried 95,000 passen- 
gers, flown more than 600,000 miles— 
an unusual record for a non-rigid air- 
ship—before being caught in the hur- 
ricane that flashed through New Eng- 
land in September, 1938. The airship 
Vigilant was taken off the list in 193€ 
when it flew into a mountain side in a 
dense fog in northern Alabama. 

Goodyear built a large airship dock 
at Wingfoot Lake, near Akron, dur- 
ing the war, large enough to accomo- 
date five Blimps at a time. The com- 
pany erected docks alongside its plants 
at Gadsden, Ala., and Los Angeles, 
Cal., and one at Pal-waukee Airport, 
Chicago. 


Oil-burning Engines 


An interesting development in 1931- 
32 was a diesel-type motor of Packard 
design, 225 hp., which was  success- 
fully installed on the Defender. Oil- 
burning engines of this type will re- 
move the last item of fire hazard 
from lighter-than-air craft. The small 
ships also proved useful in testing the 
gelatin-latex fabric which had _ been 
developed for the gas cells of the U.S.S. 
Akron and Macon, replacing goldbeater 
skin. 

Three forms of advertising by 
Blimps—neon signs for night flying, 
advertising streamers for day flights, 
and powerful loud speakers—have at- 
tracted wide attention. The neon 
characters are 6 ft. high by 4 ft. wide, 
weigh 650 Ib., consist of a maze of 
glass tubes, and each unit can form 
any number or any letter of the alpha- 
bet. There are ten of these units and 
they can be attached to the bag of a 
dirigible in 15 min. While in the 
air, an automatic mechanism spells 
out the message, one word at a time, 
and is operated from a perforated tape, 
similar to that used in plaver-pianos, 
which can be so adjusted that it will 
repeat the message over and over 
again. New tape can be prepared 
while in flight, on a special machine 
similar to a typewriter, and different 
messages flashed at will. The steam- 
ers used in the daytime consist of 
characters 8 ft. high and up to 450 ft. 
long. As the Blimp gets into the 











air this floating sign is held in a 
horizontal position by the slip-stream 
from the motors. The loud speakers, 
called “Cloud Speakers,” operate effec- 
tively up to 1,500 ft. and in addition 
to their advertising uses have aided 
police in directing traffic at bottle-neck 
spots. The neon signs and streamers 
can be read a mile away. ‘ 

Of the 19 pilots in active duty with 
the fleet, three have been flying since 
the World War. Captain J. A. “Jack” 
Boettner, Chief of Airship Operations, 
with more than 10,000 hr., is a veteran 
balloon and airship pilot and is the 
holder of the first airship pilot’s license 
issued by the U. S. Department of 
Commerce. He was instructor at 
Wingfoot Lake during the war, break- 
ing in hundreds of Army and Navy 
men as pilots of balloons and airships. 
The average number of hours in the 
air for Goodyear pilots is in excess of 
5,000 and the flight personnel have 
averaged better than 11 years . as 
licensed pilots, and made 40 Atlantic 
crossings on dirigibles while in train- 
ing. Eight are officers in the Naval 
Reserve and are available for duty with 
the fleet in an emergency. 

The first step in training a lighter- 
than-air pilot is the free balloon. Each 
novice must become a licensed balloon 
pilot before receiving training on air- 
ships—as an airship becomes a free 
balloon and is handled in exactly the 
same manner should its engines stop. 
Balloon training is conducted at the 
company’s Akron base by men with 
race victories to their credit. In addi- 
tion to air-training, the student is re- 
quired to pass ground school courses 
of extreme rigidity and usual courses 
on engines, navigation, aerodynamics, 
etc., must be supported by aerostatics, 
chemistry of gases, airship design and 
maintenance, and fabric construction. 

Tasks performed in peace-time by 
the Blimps include locating of forest 
fires, photographic and rescue work, 
spraying for insect control, police scout- 
ing and traffic directing, surveys, and 
map and movie making. During the 
World War no convoy was attacked 
when guarded by an airship and in the 
seventeen months prior to the Armis- 
tice, British airships sighted 49 sub- 
marines and successfully attacked 27 of 
them; they convoyed 2,000 surface 
vessels and carried out over 9,000 anti- 
submarine patrols—and from Jan. 1 to 
Nov. 11, 1918, there were only nine 
days in which these ships could not fly 
because of bad weather. Both sides in 
the present World Conflict are using 
lighter-than-air craft effectively. Act- 
ing as an aerial listening post—for the 
Blimp can hover over a given spot— 
carrying of infra-red optical range lo- 
cating apparatus, map-making, photog- 
raphy and related work are among 
other war activities. 
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continue to gamble 
with slotted head screws? 


Here’s what a changeover to Phillips 
Recessed Head Screws has accomplished 
for thousands of firms manufacturing air- 
craft, automobiles, electrical goods, furni- 
ture, plastics, etc. 


SAVED the difference in time between 


using hand drivers and power drivers. 


SAVED ithe cost of refinishing screw- 


driver scars. 


SAVED. money by using fewer screws or 


smaller (low-priced) sizes. 


SAVED time wasted when screw heads 
split. 


Phillips Screws give an addi- 
tional bonus in a stronger 
job with more sales appeal. 
Users report an average sav- 
ing of 50% with Phillips. 

Get full information from 
one of firms listed below. 

















Gelli 


U. S. Patents on Product and Methods Nos. 2,046,343; 2,046,837; 2,046,839; 2,046,840; 


2,082,085; 2,084,078; 2,084,079; 2,090,338. Other Domestic and Foreign Patents 
Allowed and Pending. 


American Screw Co., Licensor, Providence, R.1. The Lamson & Sessions Co., Cleveland , Ohio Russell, Burdsall & Ward Bolt & Nut Co., Port Chester, N.Y. 
Scovill Manufacturing Co. , W: \ 


Continental Screw Co., New Bedford, Mass. National Screw & Mfg. Co. , Cleveland, Ohio 
Corbin Screw Corporation, New Britain, Conn. Parker-Kalon Corporation, New York, N.Y. Shakeproof Lock Washer Ce., , a, 
Pheol! Manufacturing Company, Chicago, Illinois 
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RUGGEDNESS //' PROVED 


Here’s Airline Safety 
in a Light Plane Receiver 


at only $Q Qso 


FOR B-BATTERY OPERATION 


RCA MODEL AVR-15 


with Separate Traffic Control Channel 


H™ at the price of a “bargain-quality” 
radio, is a real quality-radio bargain! 
RCA-built, CAA-approved, and tested 
under conditions which would quickly put 
a dressed-up broadcast receiver out of com- 
mission, the RCA Model AVR-15 brings 
you extra ruggedness, reliability and effi- 
ciency, for uncompromising safety. . . plus 
the convenience of a separate Traffic Con- 
trol Channel! Just a snap of a switch shifts 
your receiver from Tower frequency to 
Beam frequency . . . instantly. No dial- 
twiddling. No lost time. You need not take 
your eyes from your flying! 

Yet the RCA AVR-15 is yours for only 
$99.50, for operation from light, compact 
**B” Batteries! With 6- or 12-volt Vibrator- 
Type Power Supply, it’s only $133.50. 

Don’t buy any aircraft receiver until 
you’ve seen how much extra quality and 
performance RCA can give you for so little. 
Write today for literature—now, before 
you forget! 


122 


BY 


Toeture fests” 


...-fto bring you 
an important margin 


of safety! 


o 

40° BELOW ZERO! In sub-Arctic temperatures, 
this RCA Model AVR-15 receiver had to prove its ability to 
“take it” ... and perform perfectly! Through a dozen tests as 
tough as this, the AVR-15 came out with flying colors! 


131° FAHRENHEIT AT 95% HUMIDITY! 
As hot as the steaming jungle at its worst! And 
the AVR-15 still performed perfectly for hours 
without dangerous overheating! 


SHOCK TEST. 100 free falls from heights of 
6” to 18’’, without shock mountings of any kind! 
Tests like this prove the AVR-15 can take the 
brunt of rough treatment day after day and not 
let you down! 


VIBRATION TEST. Prolonged vibration is 
something every light-planereceiver must meetin 
service. This test, far more severe than any actual 
conditions your receiver will ever meet, proves 
the AVR-15 will stand up indefinitely with- 
out breakage, loosening, or circuit-component 
changes, at vertical accelerationsas high as10G’s! 


For Dependability, it pays to use the tubes preferred by most 
airports and pilots —RCA RADIOTRONS 




















yu Aocatlon Kodo 


CA MANUFACTURING CO. INC., CAMDEN, NEW JERSEY 
A SERVICE OF THE RADIO CORPORATION OF AMERICA 
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ra Beechcrafts render owner 
satisfaction in all climates 
Captain H. D. 


Shown bere is 
Hoffmann, President of ARCO 


— Jungle Express, Colombia, 
South America; with a party 


of friends. 
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Ryan School 


(Continued from page 53) 





criticized. But in this instance their 
judgment was such that they put the 
general welfare ahead of any such con- 
sideration. The success of the pro- 
gram has been such that it becomes a 
great encouragement in times like these 
when many are prone to believe there 
is a general lack of old-fashioned 
American intestinal fortitude and fore- 
sight. 

It is also a tribute to the civilian fly- 
ing schools of this country that they 
have successfully met the challenge. 
In this respect we can consider our 
civilian schools as a first line of de- 
fense for the United States. So it is 
important that we examine that line of 
defense in order to appraise its present 
strength and future possibilities. 

With one exception the Ryan School 
of Aeronautics is typical of the nine 
commercial flying schools now conduct- 
ing the Army’s primary flight training 
program. The exception is that Ryan 
has served as the proving ground for 
the adoption of the low-wing mono- 
plane primary trainer. This move 
marks a departure from a 30-year pre- 
cedent of biplane primary trainers. 

We are especially proud that the 
trainer selected for this purpose was 
our own Ryan S-T which had already 
made a name for itself in private flying 
circles’ as well as in many commercial 
flying schools. As adopted by the Army 
Air Corps, following extensive flight 
testing at Wright Field, the Ryan is 
designated the PT-20 and incorporates 
a number of refinements from the previ- 
ous models. The Ryan monoplane 
trainer speeds up the transition stage 
from primary to advanced training for 
two reasons. First is that the Ryan has 
higher performance than older type 
training planes. It is unusually re- 
sponsive to the controls and so tends 
more nearly to approximate the planes 
of higher performance to which the 
primary pilot advances when he is 
given advanced training. Then this 
low-wing monoplane trainer produces 
pilots who adapt themselves more read- 
ily to the low-wing monoplane types 
which are now practically standard for 
all classes of military combat planes. 

Like other commercial flying schools 
now cooperating in the Army pilot 
training program, the Ryan School of 
Aeronautics is continuing to conduct 
its civilian activities. Coordinated with 
the Army cadet program at the Ryan 
School of Aeronautics are civilian 
flight, mechanic, and _ engineering 
courses, a sheet metal course for air- 
craft workers, and a CAB flight in- 
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structor standardization course which 
is preparing instructors to teach the 
advanced CAB training program. A 
pre-requisite of this standardization 
course was that the school giving it 
must be engaged in Air Corps primary 
training work with Air Corps approved 
instructors and equipment. The ad- 
vantages of this will be obvious in that 
it insures that the graduates of the CAB 
advanced course will be trained to mili- 
tary standards and so represent a 
trained reserve pilot reservoir in the 
event of a great military emergency. 

It was not an easy matter to under- 
take the Air Corps cadet training pro- 
gram. Housing facilities for the cadets 
had to be provided. This was done by 
the erection of unit-type barracks near 
the field and overlooking both the field 
and the bay. These barracks were 
complete with kitchen, mess hall, and 
recreation room, constituting a minia- 
ture Army post. 

Then it was necessary to obtain 
additional field facilities. Lindbergh 
Field, base of the Ryan School, could 
not carry the entire load of an addi- 
tional intensive training program. This 
problem was solved by buying and leas- 
ing two suitable auxiliary fields for 
training work, removing most of the 
cadet flying from the Lindbergh Field 
area. 

A further problem was provision of 
instructors. This was solved through 
selection of commercial flight instruct- 
ors, many of whom had originally re- 
ceived their training in the Ryan com- 
mercial school or who had been operat- 
ing Ryan training planes at civilian 
schools. These men, along with a group 
of instructors from the Ryan school 
staff, were sent to Randolph Field for 
standardization training in Army flight 
procedure. Following their return to 
our school this original group has given 
such standardization training to other 
instructors from time to time, thus in- 
creasing the staff to 37 men who have 
completed the Army Air Corps in- 
structor’s course. This involves giving 
each instructor about 25 hours of flight 
instruction before putting him to work 
on cadet training, regardless of the 
amount of experience he may have had 
prior to that time. It is anticipated 
that future needs for instructors can be 
met rapidly by this process of “stand- 
ardizing” commercial instructors to 
Army flight methods. 

Now that the Air Corps program has 
been further expanded, to provide for 
primary training of 7,000 cadets annu- 
ally, Ryan facilities have been enlarged 





to meet the need, just as is being done 
by all nine of the civilian schools oper- 
ating under the program. It is com- 
jorting to consider the relative speed 
and ease with which these schools have 
doubled their facilities. And it is safe 
to say that this same process can be 
continued further if the need arises, 
so that we can train 14,000 instead of 
7,000 cadets annually within another 
year or two. And, given a three- to 
five-year program, which would match 
the expansion of manufacturing activi- 
ties, the commercial schools can raise 
the ante to 28,000 pilots, and then to 
56,000 pilots a year, or more if needed. 

An example of the mechanics of this 
expansion is found in the figures on 
Ryan training activities. For the past 
vear we have taken a new class of 35 
cadets every six weeks, but now are 
receiving 65 cadets every five weeks at 
the San Diego training detachment 
alone. In addition to this we have built 
an entirely new school at Hemet, Calif., 
which will enroll 70 cadets every five 
weeks. This actually represents a five- 
fold increase over our 1939-1940 sched- 
ule. The Hemet school, now under con- 
struction, includes two hangars, each 
140x150 ft., an administration build- 
ing, Army office building, medical build- 
ing, instructor’s office, two classrooms, 
and six laboratories. There are also 
eighteen housing units under construc- 
tion, each of which accommodates eight 
cadets, or a total of 144 cadets. A large 
mess hall, including kitchen and can- 
teen, as well as a cadet lounge, is also 
being provided. There will be other 
facilities such as barber shop and store, 
added from time to time as an accom- 
modation to the personnel. 

The present Army pilot training pro- 
gram—to produce 7,000 pilots per year 
—calls for continuation of the nine 
commercial schools on a greatly ex- 
panded basis. A total of 1,292 students 
will enter these schools every five 
weeks. About two-thirds of these 
student cadets will graduate and be 
sent on for basic, advanced, and spec- 
ialized training to one or more’ of the 
three Army training centers at Ran- 
dolph Field, Texas; Moffett Field, 
Calif.; or Maxwell Field, Ala. The 
over-all pilot training program is ac- 
complished in four phases, including ten 
weeks of elementary training, ten weeks 
of basic training, ten weeks of ad- 
vanced training, and five weeks of 
specialized training in combat types. 
Thereafter the cadet is graduated to a 
service squadron and receives addi- 
tional flight and military training as a 
part of his regular army duties. 

At Ryan our schedule provides that 
the lower class shall fly between 8 a.m. 
and noon, while the upper class attends 
ground school lectures. In the after- 
noon the upper class flies from 1 p.m. to 

(Turn to page 126) 


AVIATION, October, 194 


ay 
te 

a 
& 














ih EPROP 








LOD ae anaes: Aas ln it 4 





"Big Ber eee som 


Loam, 


REGIE a 











i OS 





EP LE ME TE: 






eRe 





AVI 





AVIATION, October, 1940 











AA Rookies 


(Continued from page 45) 





by the Federal Committee on Appren- 
ticeship, U. S. Department of Labor. 

Each mechanic enrolled is scheduled 
for a minimum of 144 hours per year 
on related classroom subjects. 

In the American Airline plant at 
LaGuardia Field the mechanic spe- 
cializes in the particular field that he 
likes best and where he is most needed. 
He learns as he earns. When he is 
finished with this course he is 
thoroughly trained in the specialized, 
highly technical work required by 
modern aviation. 

A one-year course for selected grad- 
uates of aeronautical engineering is of- 
fered by the engineering department of 
which William Littlewood is vice presi- 
dent in charge. Students with mechani- 
cal training who have taken options in 
aeronautics are considered for applica- 
tion. 

Throughout the year the student 
advances, training in the various de- 


partments: airplane overhaul, engine 
overhaul, manufacturing, instrument 
overhaul, engine build-up and engine 
changes, line maintenance. 

Lectures by directors of American 
Airlines departments and _ instructors 
are followed by examinations. The stu- 
dent is urged to specialize in one phase 
of the work so that when the course is 
finished, he is an A-1 engineer trained 
to meet American’s needs. 

J. G. Flynn, Jr., superintendent of 
communications, is in charge of the 
continuous school for radio operators. 

Four or five men in a group are 
given individual instruction and super- 
vision by operators in the New York 
communications room at unused posi- 
tions. Examinations follow instruction. 
The course continues for four weeks. 
Applicants to the radio school must 
have a federal communications commis- 
sion license, must be well up on their 
code, for high speed is required on duty. 

Through this system of schooling, 
American Airlines, Inc., for years has 
selected the best available employees 
and trained them for the specific work 
needed for leadership in the air trans- 
port business. 


New mechanics spend a portion of each day in classrooms where they are instructed 
by men from different departments of the line. 





Factory Training In the East 
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of the plant so smoothly is that both 
employment and training have been 
done efficiently. 

Some years ago Mr. Mattoon estab- 
lished a regular four year apprentice 
course and many former apprentices 
occupy repsonsible jobs with Curtiss. 
At present about 50 young men are in 
the class. In addition Curtiss has 
worked closely with the Burgard Voca- 
tion School in Buffalo and has many 
of its graduates. Burgard is now 
giving a 10 weeks class under the 
auspices of the National Defense 
Training Program. The first class 
had 500 students, and Curtiss now has 
about 150 of them at work. 

The Company’s chief criticism of the 
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National Defense classes is that they 
are too general in nature. Curtiss has 
its own short-course classes, and boys 
can learn as much there in four to six 
weeks as in the ten weeks class outside. 
Within the plant, a boy is trained for 
a specific job and concentrates on it, 
while outside the plant a student is 
usually not sure where he is going. 
Curtiss feels that factories will probably 
have to give a short, intensive course 
to graduates of National Defense classes. 
It is also felt that lack of competent 
instructors is a potential source of 
weakness. 

At present Mr. Mattoon has plans 
for widening his training methods. As 
the Company expands, new schools will 


be started in both St. Louis and Colum- 
bus. Special training is also being 
planned for older men who can be 
quickly prepared for aviation jobs. A 
cooperative plan with universities in 
three cities, Buffalo, St. Louis and 
Columbus, will be used to train engi- 
neers. In addition, company schools 
will operate in all three plants. 





Ryan School 


(Continued from page 124) 





5 p.m., while the lower class receives 
technical instruction. 

Ground school instruction is divided 
between classroom lectures and demon- 
stration lectures. In the latter the in- 
structor demonstrates the actual opera- 
tion of some important function of the 
airplane or engine, such as fuel system, 
controllable propeller, etc., to a group 
of not more than ten cadets. The actual 
flying course is divided into primary, 
solo, and advanced stages. Primary 
stage, taking up to 10 hours, includes: 
use of controls, straight flight, confi- 
dence maneuvers, climbs and _ turns, 
glides and turns, stalls, power on and 
off; spins, figure “S” patterns, take- 
offs and landings, forced landings, solo! 

Solo stage, from the 10th to 20th 
hours, stresses perfection of take-off 
and landing maneuvers, reviews prim- 
ary stage maneuvers, and includes ele- 
mentary eights. 

The 20th to 60th hours are the accur- 
acy and aerobatic phases and include: 
90-deg. accuracy stage, 180-deg. side 
approaches, 180-deg. overhead  ap- 
proaches, 360-deg. overhead approaches, 
chandelles, lazy eights, pylon-eights, re- 
view of primary maneuvers, forced 
landings, aerobatics to include loops, 
half rolls, slow rolls, snap rolls, Immel- 
inan turns, vertical reversements and 
precision spins. 

For the benefit of those readers who 
may not know the requirements for ap- 
pointment as a flying cadet, the candi- 
date must be an unmarried citizen of 
the United States, between the ages of 
20 and 27 at time of application. He 
must have completed two years of col- 
lege or its equivalent, and must pass 
the required physical examination. 

By the methods outlined above we 
are producing trained pilots rapidly and 
efficiently. The men who are applying 
for the Air Corps pilot training program 
represent. the highest type of young 
American manhood and we are proud 
to be associated with them in this work. 
We have every reason to believe that 
with such men, and by such methods, 
America can produce whatever number 
of military pilots she may need to meet 
any emergency which may arise. 
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